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INDIAN PERSPECTIVES 


His name was James A. Garfield Velarde, and he was a 
19th-century Jicarilla Apache. His name was a legacy of 
Spanish missionaries and a tribute to the 20th President of 
the United States. In a sense both of Velarde’s namesakes 
betrayed him and his people: Long before his death, at the 
reported age of 108, the Apache ancestral homeland and 
distinctive culture had been decimated by the impact of 
European civilization. Yet remarkably the Apache heritage 
and identity survive, as do those of more than 300 other 
Native American tribes. The following pages are devoted 
to American Indian life in 1491—before the arrival of 
Europeans. These portraits are presented largely through 
the words and images of Native Americans themselves. 

lt is their story, as only they can tell it. 


—THE EDITOR 
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Unchanging features and recurring cycles of 
the natural world have embodied divine spirits 
for generations of Native American peoples. 


HOON OVER SOUTH DAKOTA BADLANDS. PHOTOGRAPH BY JDM BRANDENBURG 
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Now the name was given. It was not the name at the head of this story. It 
was my Tewa name, a thing of power. Usually such 2 name evokes either 
nature—the mountains or the hills or the season—or a ceremony under way at 
the time of the birth. By custom such a name is shared only within the 
community, and with those we know well. Thus, in the eyes of my Tewa peo- 
ple, Iwas “brought in out of the darkness," where I had no identity. Thus | 
became a child of the Tewa. My world is the Tewa world. It is different from 
your world 

Consider the question of the origin of Native American peoples. Archacolo- 
gists will tell you that we came at least 12,000 years ago from Asia, crossing the 
Bering land bridge, then spreading over the two American continents These 
archaeologists have dug countless holes in the earth looking for spearpoimts, 
hones, traces of fires; they have subjected these objects to sophisticated dating 
analysis—seeking to prove or disprove a hypothesis or date, | know of their 
work, I too have been to Soviet Asia and seen cave art and an old ceremonial 
costume remarkably similar to some found in America. But a Tewa 15 not so 
interested in the work of archarologists, 

A Tewa is interested in our own story of our origin, for it holds-all that we 
need to know about our people, and how one should live as a human. The 
story defines our society. It tells me who Lam, where | came from, the bound- 
aries of my world, what kind of order exists within i} how suffering, evil, and 
death carne into this world; and what is likely to happen to me when | dic 

Let me tell you that story: 


Vonder in the north there is singing on the lake. Clend maidens dance 
on the shore. There we foke our Detng. 

Fouder in the north cloud beings rise. They ascend onto cloud 
blossoms. There we take our being. 

Ponder tn the north rain stands over Ore land Yonder in tte north 
stands forth at twilight the are ofa rainbow, There we have ows being. 


Qur ancestors came from the north. Theirs wae not a journey to be mea- 
sured in centuries, for it was as much a journey of the spirit as i. was a-migra- 
Hon of a people. The Tewa know not when the journey southward began or 
when itended, but we do know where it began, how it-proceeded, and where 
itended. We are unconcerned about time in its historical dimensions, but we 
will recall in endless detail the features of the 12 places our ancestors stopped 

We point to these places to show that the journey did indeed take place, Phis 
is the only proof a Tewa requires. And each time a Tewa recalls a place where 
they paused, for whatever length of time, every feature of the earth and sky 
comes vividly to life, and the journey itself lives again. 


T THE BEGINNING Of all beginnings our ancestors came up 
out of the earth, until they were living beneath Sandy Place 
Lake to the north. The world under the lake was like this 
one, but dark. Spirits, people, anc animals lived together, 
death was unknown. 

Among the spirits were the first mothers of all the Tewa, 
known as Blue Corn Woman Near to Summer and White 
Corn Maiden Near to Ice. These mothers asked one of the men present to go 
forth and explore the wav by which the people might leave the lake. 

After many adventures and struggles he returntd to the people, announcing 
his arrival with the call of a fox. He came now a= Mountam Lion or Hunt 
Chief. The people rejoiced, saying, “We have been accepted.” 

Thev left the lake and entered the land 

That the Tewa see all life as beginning within the earth, like the corn plant 





In a distant time and place—a 
lake “far to the north” —our 
ancestors originated, the Tewa 
tell ther cloidren. Artist Felipe 
Davalos transformed the vivid 
oral tradition tuto this imagina- 
tive painting. | 

The story proceeds: In the dark 
within carth, Blue Com Woman 
Near to Summer and White Corn 
Maiden Near to Ice ask a man to 
explore how the people might 
emerge. When he travels to the 
“above,” predatory lirds and 
animals attack but then befriend 
him. With their gifts of weapons 
and clothing, he returns to his 
people as the Hunt Chief and cre- 
ates a Summer (Blne Corn) Cirief 
and a Winter (White Corn) Chief, 
here flanked by war gods. Each 
chief will lead the people part of 
the year. (And so itis today.) 

Next, pairs of brothers are sent 
to explore in all directions; The 
hwo who move upward find a 
rainbow and guide their people to 
the light. But the people must 
return to the lake for essential 
help: a medicine man to counter 
evil, sacred painted clowns to 
banish sadness, and a scalp chief 
for success in war, with a wem- 
en's society to assist him. 





aePPret ts 


ata cenpeuegaaehey 
ke oe ee i eo “- | antes 


bee wer hilt Se Ee ail 
‘ Pierressit 


dar enteeereeieniyats Li Le . 
fico rere ynn td UMPPTTERMANE ore rent? 


on sf 

i f=. a oe eee 

ere Tt 4 . Serer PT ENV ec secer ai 
Beery: isieagat Tt Fe aa A | J a kapa hi creas 





1G 


that has sustained us for centuries, is manifest in our sacred places: The kiva, 
the ceremonial center, which represents the primordial home under the lake: 
the “earth mother earth navel middle place” inevery village; and our moun- 


taintop shrines— “earth navels” —shaped of stones or boulders: 


These trace back to the first permanent habitations of the Pueblo people. 
The canyons, cliffs, and mesa tops of the Four Corners area of the South- 
west hold evidence that, at least by the fifth century anno Domini (as the white 
man reckons time), the Pueblo people did, incieed, begin life within the earth. 

The habitations they constructed were circular pit houses, dug wholly or 
mostly underground and covered with branches and dirt. Entrance ramps 
opened to the southeast, the direction of the rising sun during the colder 
months of the year. To enter the pit house, then, was to enter the earth, and to 
enter the earth was to return to one of the two sources of all life through the 
opening that connected it with the other source, the sun. 

These pit-house people lived within the womb of mother earth while also 
drawing sustenance from the sun father. A-small round hole was also dug and 
carefully protected on the floor of their pit house to remind them of their origi- 
nal emergence from within the earth, They termed such-a hole “earth germi- 
nating mother earth navel middle place” —the origin of the sacred place in the 
plazas of our villages today. 

From the outside thee pit houses resembled nothing more than giant 
rounded anthills, Yet their form would take on profound meaning. 





N TIME the pit-house people emerged to build, aboveground, 
rectangular house blocks, but they retained the basic shape of 
their pit house by building kivas, or ceremonial chambers, one of 
which was always attached to each house block. These were 
built underground and to the southeast. The kiva was no longer 
entered through a sloping ramp but through a hole in the roof. 
The old rampway was now represented by a deeply recessed 


~ wall, <till located in the southeast part of the kiva. This new structure resem- 


bled an old-fashioned keyhole so much that itis called a keyhole-shaped kiva 
by archaeologists. 

Southeast of the kiva was the refuse depositing place, where the dead were 
buned. The positioning of the dead closest to the direction of the sunrise 
reflects a recognition by the Pueblo people that the sun father is both the giver 
and the taker of life. What he gives he also takes back, eventually, The three 
parts— house block, kiva, and refuse dump/cemetery— became standard, 

And the kiva, in its central position, came to mediate between the living and 
the dead. Here the living may perform rituals addressed to the dead and, 
hence, communicate with them. In later times there were great dramatic per- 
formances in which the living personified the spirits of the dead in these kivas. 

Finally the villages became multistoried house blocks resembling fortresses. 
This presented a dilemma to the people: The buildings blocked the rising stn's 
rays from the dead buried outside. The old keyhole kiva must give way 

Today the kiva may be a rectangular room in the house block, but the old 
form: 1s retained; an opening provides an unobstructed channel toward the 
sunrise, representing the lifeline into the village. 

The people also took the shape of the pit house and old kiva to the moun- 
taintops, creating a keyhole form with stones, with the lower end of the 
keyhole opened toward the sunrise. Only the form reminded one that it 
represented what was once an underground habitation and later a religious 
sanctum. The Tewa continue to make pilgrimages to the mountain earth 
navels; for these are places of great power! They provide the Tewa with a way 
of rediscovering who we are and of renewing our ties to our beginnings. They 


represent ongoing lifelines to sustain all creation. And —through the centuries 
when the Spanish and other peoples dominated the Tewa—these places have 
provided.a tenacious symbol of survival 

Qur genesis story establishes another vital aspect of our lives. Remember my 
numing ceremony: There were two women attending, two ears of corn offered 
with me to the sun. This duality is basic to understanding our behavior. 

When the Tewa came onto land, the Hunt Chief took an ear of blue corn 
and handed it to one of the other men and said: “You are to lead ane care for 
all of the people during the summer.” To:another man he handed an ear of 
white corn and told him: “Vou shall ead and care for the people during the 
winter.” This is how the Summer and Winter Chiefs were instituted, 

The Hunt Chief then divided the people between the two chiefs. As they 
moved south down the Rio Grande, the Summer People traveled on the west 
side of the river, the Winter People on the est sicle, 

The Summer People lived by agriculture, the Winter People by hunting. 

From this time, the story tells us, the Tewa have been divided during thetr 
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lives into moteties— Winter People, Summer People. still today a Summer 
Chief guides us seven months of the year, during the agricultural cycle; a Win- 
ter Chief during the five months of hunting. There are special rituals, dances, 
costumes, and colors attached to cach moiety. Evervthing that has symbolic 
significance tothe Tewa is classified in clualities: Games, plants, and diseases 
are hoter cold, winter or summer. Some persons or things, like healers, are of 
the middie, mediating between the two. This vives order to our lives. 

A child is incorporated Into his-motety through the water-giving ceremony 
during his first year, The Winter Chief conducts his rite in Cictober; the Sum- 
mer (Chief in tate February or March. The ceremony ts held in asanctuary at 
the chief's home. ‘There are an-altar, a sand painting, and various symbols; the 
chief and bis assistants dress in white buckskin, A final character appears, pre- 
ceded by the call of a fox, a5 in the creation story. It is the Hunt Chief. 

A female assistant holds the child; the moiety chief recites a short prayer and 
administers a drink of the sacred medicinal water from an-‘abaione shell, there 
by welcoming the child into the moiety. 

The third rite ina child's life —water pouring —comes between the ages of 
six.and ten and is held within the moiety, It marks the transition from the 


Ll 


carefree, Innocent state of early childhood to the status of adult, one of 
the Dry Food People, For four days the bovs are made to carry a load of 
firewood they have chopped themselves; and the girls a basketof corn- 
meal they have ground themselves, to the homes of their sponsors 

A sponsor instructs each child in the beliefs and practices of the vil- 
lage. On the fourth night, the deities come to the kiya, and the child may 
go to watch. Afterward, the sponsor bathes the child, pouring water over 
him. From this time, the child is given duties judged proper for his sex, 

A finishing ritual a few years later brings the girls and boys to adult- 
hood. For the boys it is particuiarly meaningful, for they now become eli- 
gible to assist and participate in the coming of the gods in their motety's 
kiva. Thus the bonds of the moiety are further strengthened. 






TS AT DEATH that the bond of moiety is broken and the 
solidarity of the whole society emphasized again, This 
echoes the genesis story, for after the people had divided 
Inte two for their journey from the lake, they came together 
again when they arrived at their destination. 

When a Tewa dies, relatives dress the corpse, The moc- 
casins are reversed—for the Tewa believe everything in the 
afterlife is reversed from this life. There isa Spanish Catholic wake, a 
Requiem Mass, then the trip to the cemetery. There the priest completes 
the church's funeral rites: the sprinkling of holy wuter, a prayer, a hand- 
ful of dirt thrown inte the grave. Then all non-Indians leave. 

A hag containing the clothing of the deceased is now placed under his 
head asa pillow, along with other personal possessions. When the grave 
is covered, a Tewa-official tells the survivors that the deceased has gone 
to the place “of endless cicada singing,” that he will be happy, and he 
acimonishes them not to let the loss divide the home 

During the four days following death, the soul, or Dry Food Who Is 
No Longer, is beheved to wander about in this world in the company of 
the ancestors. These four days produce a time of unease. There is the fear 
among relatives that the soul may become lonely and return to take one 
of them for company. Children are deemed most susceptible. The house 
itself must not be left unoccupied. 

The uneasiness ends on the fourth night, when relatives gather again 
to perform the releasing rite. There are rituals with tobacco, a piece of 
charcoal, aseries of four lines drawn on the Noor. A pottery bowl, used 
in his naming ceremony long ago and cherished by him all his life, is bra- 
ken, or “killed.” Then a prayer reveals the purpose of the symbols: 


We hove muddied the waters for you [the smoke}. We have cast 
rhadows between ws [the charcoal), We hawe made steep gullies 
belecen us [tee limes!. Do nat, therefore, reach for even a hair 
onour heads, Rather, felp ws ation Sat which we are always 
seeking; Long life, that our children may erow, abundant came, 
the rami of crops: .. . Now vou must eo, for vow are now free 


With the soul released, all breathe a-sigh of relief. They wash their 
hands. As each finishes, be savs, “May you have life.” The others 
respond, “Let it be so.” Evernsone now eats. 

The Tewa begin and end life.as one people; we call the life cycle pork, 
oremergence path. As a Tewa elder told me: | 

“In the beginning we were one. Then we divided into Summer People 
and Winter People; tn the end wecame together again as we are today.” 

This-is the path of our lives 








After their emergence the 

run journey south, with 
planters, the Summer People, 
traveling on the west stile of 
the Rio Grande, ana treters, 
the Winter People, on the 


fast. At the lithe stop, the 
groups merge to found 
the pucblo of Post. In the 
cardinal directions, each 


assactated with a color, lie 


sacred mountains, esis, 





aril stone shrines, Here live 
the ancestors and other 
spirits. Cerentontes on the 
plaza, hike tins basket dance, 
nuirk the four seasons and 
proide asense of renewal. [] 
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BY JIM BRANDENBURG 


The beat of a wing, the rustle of branches, the 
rumble of thunder: Native Americans listened and 
spoke back. The dialogue flowed unbroken be- 
iween humans and rushing rivers, flocks of ravens, 
and constellations of stars. The following pages 
capture moments in one photographer's search 
for that world—before Eun peans entered if, 
singing with the images, selections from the 
works of contemporary Native American poets 
carry on their forebears’ conversation with the 
world around them, “Remember,” admonishes 
the Creek poet loy Harjo, “that you are this wnt- 


verse and this universe is you.” 


At sundown a bison pauses near the Oglala Sioux Pine Ridge 
Reservation in South Dakota's Badlands 
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All the dark birds, / tut one, | 
rush from the river / leaving only the stillness / 


of their language. WTA EMDREZZE. YACIU 
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A MAKAH VILLAGE IN 1491 
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When I was a Fir Potten wondered about mv ancestors. [ lived then, as now 
im 4 
Washington State, where the sea and the forest surround us. | knew thatin 
times past the most powerful men In our Makah tribe were whalers. My great 
grandfather Wilson Parker was a whaler, as were lis father and grandfather 
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Village of Ovette, 30 miles away. Those arti- 
facts had been buried when a mudslide cov- 
ered a cluster of cedar longhouses about A.D. 
1500, A decade-long excavation by Washing- 
ton State University archaeologists, in coop- 
eration with the tribe, recovered: harpoons, 
lances; implements of daily life, and precious 
ceremonial objects that I could see and some- 
times even touch. 

Then later, 15 an employee of our local 
Makah Cultural and Research Center, [ was 
asked to collect the songs und stories of our 
elders so that these and the Makah language 
itself might mot vanish. The words poured 
over me, giving further substance to the past. 

We first knew ourselves as Qwidicca-atx 
(Rwee-DITCH-chuh-aht): “people who live on 
the cape by the rocks and seagulls," The 
name Makah, “generous with food," ic what 
we were called by neighboring Klaliam Indi- 
ans, one of whom served as translator when 
we signed a treaty with the U. 5, government 
in 1855. Federal agents found Makah easier 
lo pronounce, and we now use it when speak- 
ing English, But we know who we are. 

British and Spanish explorers made brief 
contact with us at the end of the 18th century, 
but we hed little dealings with whites until 
the mid-1800s. Soon after, two-thirds of the 
tribe was. dead from smallpox, measies, anc 
other diseases brought by the traders we had 
welcomed. Our bodies lined the beaches, ancl 
they buried us in trenches, 

Today about a thousand Makah live at 
Neah Bay. The people began to leave Ozette 
and other villages in 1896 when the U, 5. 
government said our children must attend 
school in Neah Bay, where federal agents hacl 
sel up office. 

But in 1491 Orette, with its long beach on 
the Pacific, was the most important Makah 
sca-mamimal-hunting village. No site was 
better for launching the spring hunts: It had 
then been occupied—and defended against 
competing tribes—"since the first Daylight.” 
Let us go back to that time, before the sails of 
“people who live in houses on the water” 
came over the horizon. 


fwont ee sea. That is my country, 
OTE CHIEF TSE RAW-WOOTL AT THE ris5 
Like the hearts of the Makah, the doors of 
Ozette's longhouses in 1491 face the sea, The 
sounds are the wash of the surf, the sea gulls’ 
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chorus, a sea lion's bark, the sighing of hem- 
lock, spruce, and cedar, and the voices of a 
thousand people 

The women are wearing soft skirts woven 
from shredded cedar bark. When they laugh, 
they toss back lon tooth shell carrings. The 
men too have pieroed cars ancl noses but save 
their jewelry for special occasions. There is 
no word for shoes, nor is there any footgear. 
Both men and women bear tattoos on legs 
and forearms. 

Behind Ozette’s longhouses towers the rain 
forest, lush with ferns and mosses, that gives 
the wood from which nearly all Maksh pos- 
sessions are made, Especially in winter, “the 
time for wind,” the ocean and forest seem to 
lalk to each other—the song of the waves 
answered by the song of the boughs. 

The woods and the water are mystically 
linked. Because a cedar can become a canoe, 
Makah can harvest the sea. Because an clk’s 
antlers can be carved to hold a harpoon blade 
of sharpened mussel shell, gray whales can be 
captured. Because the ery of the wolf 30 ech- 
oe: the cry of the killer whale, the Makah 
understand that this is the same animal, 
using ome body for land and another for sea. 

ISven in the sky the Makah see the ocean: 
they call the Big Dipper the Skate. Every 
type of wave and current, every rock and 
navigational landmark, has been given a 
name. There area dozen words to describe 
the varying tides. In deep foe the hunters 
navigate by reading the sea's currents, swells, 
and sounds, as if tracking n living creature. 


The whale ahwoys gives ovr people 
something. The whale ahooys helps 
someone who needs him. 

= JOHN THOMAS (NITISAHT), 'gti-199e 


OOF the sen’s creatures, the gray whale is the 
most important. [ts gifts are meat and oil for 
food, sinew for binding harpoons, giant bones 
that can be shaped into war clubs. But it has 
given the tribe something greater—it has 
shaped) Makah society, 

‘The first Makah men bold enough to pur- 
sue the gray whale became chiefs and created 
a hereditary rulership. Only a chief or his 
sons can harpoon a whale, and these sons 
must marry the daughters of whalers. Their 
marriage must be adeep spiritual kinship 
marked by preparatory fasting and prayer, or 
the whales will not come. 

At Ozette there are as many as six chiefs, 
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ranked according to Wealth. Beneath them 
anc allied to them are the commoner families 
[tis the Quail of his allies’ skill: 
fishing basketry, a 
losely guarded recipe for berry c: 
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With tender reverence a Wakah elder 
cradles a carved figure tna mussel 
shell, This 500-year-old artifact 
unearthed recently at Osectte matches 


i sfory handed domn [vey generations 
ahout the creation of life: Mucus 
from a weeping mother's nose falls on 


a mussel shell and becomes an intant. 












In the narrow margin between ocean 
and forest the Makah flourished. Set- 
ting owt from Ozette and other vil- 
lages on the western tip of today's 
Washington State, they gathered 
wild plants and took the creatures of 
rivers, tide pools, and the open sea. 
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In April herds af migrating northern fur 
seals pass only three miles off C)zette, Their 
lean, dark meat is the villagers’ favorite food 
But no man hoists a harpoon —or combs a 
bane-toothed rake through the shallows for 
herring —without praying to the Creator of 
Daylight to be worthy enough to have these 
animals give themselves to him 

In 25-foot canoes the hunters search for fur 
seals Moating on their backs asleep. Whoever 
spots the seals slightly shakes his thumb in 
their direction. To point is a taboo and would 
wake the seals. The canoe paddles part the 
seaso0 quietly that the men are nearly on the 
seals before they start. 

The bowman hurls his harpoon, almost 
twice his body leneth. If he strikes the heart 
or lungs, the fatally wounded seal can be 
Swtttthy pulled in try the cecdar-bark line that 
leads from the shell or bone biacles. A fess 
cdecsive hit and the huriters are pulling in an 
enraged animal. A heavy vew-wood club 
swung, the seal dies. A seal's face is carved 
on the club to show respect 

Pur seals must te guttecl at sea, or their 
weight will swamp the canoe. On the beach 
women have changed into disposable, cattail 
reed skirts. They cut the meat into strips 
for smoking. To render the oil, they fill 
canoes and wooden boxes with water and 
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Whaling was the most 
dangerous of endeavors. 
it dentanded spiritual 
readiness, the best equip- 
ment, skill, strength, anil 


Fem took 
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up the quest; few yore 


the prestige of a success- 
fal dant. 

Each whaler prepares 
himself alone . the for- 
est at might, St 
slowly and pots im a 
secret pool (above right) 
encourages the whale to 
do the same, Other ritu- 
als ensure that the whale 
o be taken, 
giving the Makah plenty 
fo eat and enough oil 
fo trade. | 
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The } de isairc hs doe as 
the first whales pass by 
on their spring migration 
north. Winnie Kees lmsband 
16 att Pia, if harpooner’s 
wife fies still (above left) 
60 the whale won't 
thrash about: she faces 
inlan dso the harpooned 
whale will head to sitare. 

Strong, silent paddling 
brings the 36-foot cedar 
canoes alongside the 
whale, where the ar- 
pooner takes acm, En- 
bedded, the harpoon head 
anchors seaiskin figats 
that slow the whale as 
itraces away. Finally 
exhausted, ble whale ts 
killed with the thrust of 
a hance. 

Sewing the mouth sihtut 
(following pages) seals tn 


bwoyant gases and keeps 
water fron sinking the 


Carcass as canoes fom it 
Whalers float 
their catch right onto 
Qertie's sandy northern 
beach (opposite). Villag- 
ers meet them wrih songs 
and ceremony, Welconm- 

ing the whale as an hon- 
ored guest so tt till 
come again, 


fo shore. 

















place the blubber inside along with heated 
stones, Che oil, used as a food din, is 

skimmed off-a« it floats to the surface and i 
stored in containers made from the stomachs 
and bladders of sea hons 

Hair seals liven caves near Ozette; their 

meat and ol are excellent. A canoe would be 
Hashed in these surt-charged 
To light the way, they twist 
top Knot anc iusert 
which they tentte like 
with a glowing coal cor ed ina hinged shell 
The tight blinds the as the hunters 
up the rocky perches and strike them with 
n their image. 


caves, 50 hunt- 
ers must swim in 
their long hair into a 
candles 


Snruce stices. 
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Arched (tke fish fighting a line, large 
nooks landed haltOwt; smaller 
straight-shanked ones with tim 
barbs caught bass and lingcod. The 
Makah made this gear from materials 
such as steam-bent wood and cherry 
bark, linking land and sea—parallel 
reainis that also had mystical ties. 
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Phe Makah word for fish ts the Makah 
Ozette's fishing 


Chere are sweet 


word for food, 
without peer 
breakfast favorite), halibut. and salman 
cteelhead, coho, blueback. From spring to 
fall, thousands of pounds of fish are caught 
each day, Much ts eaten fresh—roasted, 
boued ina water-filled box with heated 
stones, or steamed in & wrapper of 
‘alal leaves 

But most is filleted and dried to 
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see the tribe through the winter 
White flags of halibut wave atop 
longhouse roofs on drying racks 25 
feet high. By the time t 
tide of autumn washes the after- 
births of hair seals out of thelr 
the surest sign of winter's 
approach —fanulies will have set 
aside enough fish and seal and 
whale meat so that there is a sur 
plus to trade for exotic she 
and woods 
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Slaves are a small group at 
Orectte in 1491, but their inbor 
makes the Makah system 
Some of them are newly captured, 
others born mito families that 
have worked for the i akah for 
generations. Male slaves gather 
firewood and tel] trees: 


possabi be 


females 
help Makah women clean fish, a task no man 
will perform 

Slaves have no rights: they can own noth 

r. But in asecret society called Klukwalhi 
(Kioo-KWAH-lee)—the Wolt Society —male 
saves can be initiated Into a world where 
chief, commoner, ancl slave are temporarily 
equals. With howling and ceremonial singing 
ind dancing, members meet several times in 
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midwinter. At these gatherings the Klukwali sealing canoes: Then, a5 aman, he wil 

can bring complaints agaist members—or pit = red to shape 4 sii t whaling Canoes ane 
against anyone in Ozette. In this way the larger War canoes froma single red cedar log 
three social rroups of the village are accinunt- a SLTMeEr? Women ee girls walk the 

able to one another. If someone 1s net living beach at low tide gathering clams, mussels 
right, he or she can be punished. [fa husband peniwinkles, limpets, barnacles, and sca 


ind wife quarrel! too much, their skin may be urchins. They also walk the woods and bogs 
mierced with curved bones. picking shimanberries, huckleberries, salal 
All social levels gather under the high Berries, and cranberries 


Hanting roof of a longhouse, 60 feet long ond During the winter women weave baskets 
10 feet wide. As many as 30 people might live clothing, canoe mats, pouches for fishing 
within its cedar-plank walls. The rough c hairs and diapers — mostly out of the 
planks wre lashed with cedar withes to poles cedar bark they gather with orange stained 
of hemlock. Sometimes a woven cedar mat hands in late spring. 
rovers the door Normally there is more than abundant 

[f this the home of a chiel, hi 
and his immediate family oocupy 
the most comfortable corner. A 
brother. a male cousin, orother rela 
tives live in other corners of alone 
the walls, Coommoners and slave: 
may live here also, Low partitions 
set off & family Ss area 

At night mattresses of cattail 
reeds are laid down on benches 
which are sometimes covered with 

Btlar boughs to keep fleas away, 

] re: 


| d a 
Che blankets have been woven on a 


two-bar loom from softened cecar 
bark mixed with down, cathaal thuaif, 
and the spun hair olf small clogs 
the Munkah breetl for their theecs 
conts. Infants are laced into bothy- 
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Eve PVOonie hes something to do 
and it 1s a disgrace lor anybody to sleep late Almost every aspect of life depended 
Older relatives, as much as parents, teach on wood, which the Makah worked 
Ovette’s children the Makah ways. Boys are masterfully, An artist needed special 
given miniature canoe: anc havineoata' | girls tools like this whale-bone chisel, at 
es 


receive tiny baskets and cradles—not just a= right, now bladeless, and a beaver- 


tows but for training too tooth knife with a wooden whaler- 
A boy may start out corving play canoes head haft to fashion objects of great 


and paddles. If he shows aptitude, he'll] begin spiritual power, 


carving the one-man fishing canoes, (hen the 
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Wooden wedges hammered wilh stone 
muauls split a plank cleanly from a 
Sarin strateht-grained cedar. [he 
Makah take only what they need, 
offen leaving enough of the trunk to 
sustaim growth. 

Superb craftsmen, the Makah could 
bend a plank into.a box by greoving 
amd steaming the corners. (ine such 
container bears a singular image, per- 
haps @ supernatural being that came 
in adream to a whaler, who then 
fad it carved on Ais box to protect 
the ritual objects stored tnside. 
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The Thunderbird is a Supernat ural being, a 
rinnt man wh 
to hunt: He has appeared in visions and 


dreams and has taught people many things. 


: t 
) changes into his bird nature 


¥ both the creatures of the physical world 
and the creatures of the supernatural, the 
Viakah are shown how to take care of what 
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how to respect the One 
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present in the other family's song. Then, 
finally, the host's family performs ils songs 
Phe Makah elders alive in 1991] remeéembi 
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They became consctous of a murmuring in the silence of the night 
as if people were near, and proceeding a little farther . . . 
they saw lights and heard the barking of dogs, the crying of children, 
and the chatter of men ani women, 


SPANISH ACOCUNT OF A SOUTHEAST INDIAN VILLAGE iN THE 1oTH CENTUT'Y 


ASHOUTHEAST VILLAGE IN 1491 





The discovery came late on a rainy June afternoon, barely a week after I hac 
joined Lewis (Lew) H, Larson's excavation team at Etowah, Georgia, Lew's 
first exploratory trench had penetrated one of three great earthen mounds at 
the site. We hac just finished troweling its sidewalls to the smoothness 
required for my drawing the cross sections when the rain came. 

While we hurriedly wrestled tarpaulins over the excavation, a small portian 
of dirt suddenly fell away from the south wall—a minor and familiar event in 
dirtarchacology. But this time was different, for a slump of no more than a 
bucketful of earth bad exposed what was obviously a painted stone ear! Arid it 
was attached to @ stone lead. 

C quickly fetched Lew, who was working nearby. The young archaeologist 
knelt down to examine the stone ear and partially exposed head, “Wonderful, 
Wonderful,” be said softly. “We're not too late." 

Others had dug into this mound in the past. They had unearthed! » trove of 
artifacts: pilates of sheet copper embossed with images of mythical bird men, 
engraved snell ornaments portraying weapon-wielding figures in elaborate cos- 
tumes, But these early diggers of Etowah had walked away with almost no 
information on the people who had made those things. They had also left the 
mound a shambles, apparently beyond salvage —or so we hal feared as we 
hegan our work 

Now we were encouraged to believe that we could offer new knowledge of 
the people who flourished here centuries ago. There was much to learn. The 
site —hke similar ones from Georgia to Oklahoma to Ilinois—was marked by 
freat mounds, Yet no Native American tribe could remember who built them 
or why. The scattered artifacts found presented a sketch. of an elegant society 
with a clearly established elite class, And the mounds themselves indicated 
huge efforts by huncreds of people guided by a central authority; Vet the 
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Winter's approach quickens the pace of datly life at Etowah, as 
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gather and store awtwen’s game and grain, Dogs yap as hunters return from 
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Chiefs rules with pomp ana ceremonial mayesty. 





Part of the Southeast’s Mississippian 
culture, characterized by a reliance 

on agriculture and the construction of 
platform mounds, Etowah became a 
major ceremonial center inj A.D, 1200, 
comprising temples, plazas, a town, 
and a defensive palisade. 
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mystery of these people remained as dense 
as the morning fog that often rolls off the 
Etowah River to cover the site 

In the weeks after our discovery we pains- 
takingly excavated and recorded the entire 
burial unit, which we labeled Burial 15. The 
ear belonged to a tweo-foot-high painted mar- 
bie statue of a woman (page 55, at left), She 
wore an inexplicable backpack-like object 
apparently Ged to a topknot of hair and sat, 
hands on knees, on the floor near one end of a 
ten-foot-long crypt with log walls and ceiling 
Another surprise came as our trowels clicked 
BPAInsE more shone—another statue, marble. 
mile, and broken. Following the foor line to 
the opposite end of the crypt, we exposed 
ecnttered beads and other ornaments and the 
remains of four chsmembered bodies 

The discoveries accumulated over five 
summers, from 1954 through 19548, as Lew 
and his crew systematically peeled away the 
mound's lower portions. We documented 
each layer of ancient tombs and staircase 
ramps, each pattern of dark stains that 
revealed the positions of wooden buildings 
and pole stockades, We found more than 200 
burials —of men, wornén, and small children 

In one crypt containing an adult male lay a 
matched pair of copper-covered woolen disks 
nimmed with seed pearls, once attached to the 
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ear lobes by wooden pins. Two large fiat 
beads, also covered with copper and sect with 
tiny pears, had evidently been threaded onto 
his hair, creating the distinctive “ beaded 
forelock” of the Southenst warrior elite 


Attended to like gods, members of 
Etowah's elite class prepare for a cer- 
cniony by donning the trappings of 


rank and power. Ocher anc other pIg~ [ still remember vividly the opening af 
ments ground an shone palettes Burial 20, which held another male. He wore 
emblazon their bodies. Pearl and a heavy necklace of solid shell beads the size 
shell bands embellish arms and legs. of golf balls. From it hung a slender foot-long 


Feather capes and headdresses with 
embossed copper plagues complete 
their transformation into emblenis 
of political and spiritual leadership, 


pendant crafted from a whole conch shell. 
Wide bands of shell beadwork encircled his 
wrists and upper arms. Around his head lay 
more insignia of the highest status—among 
them topper-covercd wooden coils fastened 
toa plate of sheet copper cut and embossed in 
the image of an open bird's wing to form an 
imposing headdress. Across his chest lay a 
splendid ceremonial ax, its blade ane handle 
carefully wrought from a single piece 
of greenstone, The weapon, much 
too delicate for practical use, served 
i an emblem of power. 
In death, as he must have in life, 
the man evoked both awe and 
respect. From the very beginning 
we reterred to him simply as 
Eagle Warrior —for birds of 
prey were a favorite motif on 
the artifacts we founrcl. We 
would encounter more Etowans— 
a boy possibly felled by an 
abscessed tooth, whose renuins 
fay on @ blanket of pearls; a child 
accompanied by miniature ver- 
slons of a copper plate and other 
adult trappings of high status; 
and a multiple burial — perhaps 
retiiners watching over @ dead 
master or warriors killed in 
battle. There was also a woman 
adorned witha beaded collar and 
an é¢laborate mica headdress 
Even an archaeologist must 


























PaLLSE Lo wonder about the 
lives of such individuals: Did 
they know more joy or sor- 
row? How did they see thei 
place in the world? They can 
not speak to ws, for they possessed 
no written language. So answers must come 
from archaeology, from the accounts of early 
Spanish and other European explorers, and 
trom the meredibh nich oral traditions of the 

Creck and other Southeast Indians 
Lewis Larson believes that the mam period 
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of occupation at Etowah began around A.D 
1200 and that the town reached it=peak with 
as many a6 3,000 people at the end of the 
1400s. Traction holds that their forebears 
arrived in this part of the great southeastem 
forest from the west, With a kindly climate, 
an abundance of game, and high agricultural 
wields, their numbers increased. In time the 
population coalesced into large communities. 
Lew's studies show that these who chose the 
site of Etowah acte 
The fine sandy loam was eminently suit- 
able for hoe cultivation: its-ferulity was 
renewed periodically by the river's floods. 
Most of the vear was free of crop-killing frost 
River shoals at the site abounded with fresh- 








With real wisdom, 


witer mussels, fish, and turtles, Nearby for- 
ested hills formed perfect ranging ground for 
whitt-tailed deer ane smaller animals 

South and east of Etowah lay the Pied 
mont, holding a mineral treasury: galenn, 
graphite, and an array of ochers to provide 
pigment for painting builclings, bedies, and 
works of art; ereenstone and marble to fur 
nish raw material for tools, w PADONS, rac) rit 
wal objects. From the Cumberland Plateau 
and the Blue Ridge. only two 
dave away by foot, came mica, 
DUTrE Copper, and other exotic 
materials, 

(Careful excavation revealed 
much of the outline of the town 
that grew here: the sweepime 
defensive stockade, the clus: 
ters of houses, the location of 
the plazas where dances and 
other ceremonies were held 
But three great mounds domi- 
nate the site today as in the 
past. The largest holds over a 
million basketloads of earth 
and rises a8 high as a S51x-slon 
building. [he burtal mownel, 
excavated by Lew, and a com- 
panOn mound, almost mlent- 


cal, stand nearly Sharp talons and a crossed circle 
What was the meaning of these mounds? Hat signifies the four corners of the 
According to anthropologist Vernon James wipers’ adorn a pendant resting 
Knight of the University of Alabama, they on a copper ornmmment (top), while 
served as “earth islands" —physical meta: amythological figure with antlers 
phors for the sacred landscape of mountains, and feathers decorates a shell gorget. 
caves, bills, and other world symbols so int Such ornaments and their powerful 
mately ted to the beliefs of these people symbols lent meaning and drama 
In one Creek account, mounds invoke super to rituals at Etowudlt, 


natural assistance and protechon, and their 
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summits are places for the rites of purification 


preceding battle, when the “black drink,” 
the emetic tea of the fiex vomiltorta, is 
by warriors from conch-shell cups 

In another myth Creek warriors, concealer! 
Inside a hollow mound for purification, 

“poured wo from the bowels af the earth” to 
The Mississippi 
Choctaw tell of a great platform mound 
called Nanih en's 1}, OF “slanting hall,” 
wh ich they regard a= the (sreat Mother of the 
At its center the Great Spirit created 
the first Choctaw, and they crawled forth 
ites the flight of day 

boo] Uc hi ormll traditions Uluminate the world 
ancient Etowans, The forest and 
its animals figure prominently. One fable 
inks the eternal sequence of day and night to 
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iefeat attacking Cherokee. 
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apped his Wings, making | 
Those early | 
clans, extences amy groups 
cays that when the 
thing of theméelves, “it was to find 
hari been for 
pletely buried... ina dense for.” 
As they searched for food, the people 
hecame separated. Each group was aware of 
the existence and 
only by calling to them through the fog, 
Then: “After a great while there arose a 
wind from the east 
for from the lane, 
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climbed to the Umit and, a: the sun burner 


off the fog, plaved a mental game | often do 


Li 


at ancient places. I tried to envision the town 
as it was at its height §00 vears ago 
[ could almost «metl the acrid wood smoke 
from hundrecs of cocking fires. (ool air 
seemed to carry the barking of dogs, thr 
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4mong the Etowah River's many 


offerings, pearls from freshwates 


nussels, made into brads (above), 
graced the bodies gt the elite. irs 
river also provided drinking water 
transportation, recreation, a defen- 


stve barner for the village, anid, 


i 
through periodic fiooding, repilemisn- 
ment of soils. Rock weirs for penning 
and channeling fish (left) helped 
assure the community a reliable 
supply of dren, gar, and catfish 
which were trapped inside split 


witte-oak Daskels 


many voices. Would Eagle Warrior have 
stood here often? Surely. As a member of 
Etowah’s elite, he would have come to the 
lodges here, perhaps even. lived on this acre- 
size summit, where the activities of the town 
could be observed, 


ATURE'S CYCLE determined what 
there was to see, [n July came the 
four-day Green Corn Ceremony, 

“@ the new-vear celebration of fertil- 
ity and renewal. Pavilion walls and colon- 
nade poles were freshly repainted in red and 
white, the colors of war and peace, Groups of 
men and boys swept the «quare and tamped 
new mantles of earth te restore the mounds 
themselves. 

Fasting and purification preceded the light- 
ing of the new living fire, fueled by brambles, 
four huge logs, and small ears. of green corn. 

The stomp dances in the plaza took place 
under the direction of managers, who super- 
vised every move. During night dances the 
new living fire reflected off dozens of copper 
henddress plates and weapons wielded by 
Eagle Warrior and the other costumed bird 
and animal impersonators. Their movements 
followed the rhythmic beat of drums made of 
hollowed logs and large pottery vessels coy- 
ered tightly with deerskins, the low tones of 
cane flutes, the shrill wail of bird-bone whis- 
thes, the staccato rasp of rattles made of pol- 
ished gourd and tortoise shell. 

In October came Bi Chestnut Month, 
three lunar periods into the new year. This 
was the time to harvest the dried corn and 
gather fallen acorns. Soon the wild turkeys 
would emerge from the forests to feed on net- 
tes in the clearings, a signal for the hunters to 
leave with their families for the biggest of the 
annual food quests. 

The last of the hunters would net return till 
spring, when the mussel-shell blades of hoes 
would break the valley soil for planting corn. 

Spring was also atime for fighting. War 
was endemic, a5 attested by the great pali- 
sade of tree trunks the size of telephone poles 
This was a bountiful region, but some groups 
always had more than others. Ancient enmi- 
Hes, a quarrel over land, the need to avenge 
injuries, all could lead to conflict. 

The warriors went into battle almost 
naked, their faces and upper bodies paintecl 
red and black. Each man carried a war club, 
knife, ancl bow and arrows. One early 
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Spanish expedition found such fighters to 


be “warlike and nimble. ... Before a Chris- 
tian can make a single shot |with crossbow 
of harquebus].-. an Indian will discharge 
three or four arrows; and he seldom misses of 
his object.” 

After a successful campaign there would be 
festivities; newly bloodied young men would 
strut, Older men such as Eagle Warrior 
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vould count the gains, the josees. 7 ropes of 
War, including the severed heads of enemies, 
would be placed on wooden poles as year 
lan Ere rir Le sci Vi Lor 

tnd what about the boy tound with the 
pearis? He would have lived with the elite in 
a house raised above others, on alow mound. 
By day he would have gone down to the river 
to catch turtles and collect mussels. He wouid 
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Resting on a stone palette, a rattle in 
the form of a lnonan head with shell 
teeth stares vacantly. Carved from 
wood and covered with a thin copper 
sheet, this hand-size pebble-filled 
ornament shaken inj a dancer during 
rituals may represent the head of a 
supernatural being. 





have played chunkey, hurling stick “spears” 
at a rolling wooden disk. Men played it too, 
both for sport and as o display of prowess. 

At night, when the stars hung low and fires 
flickered, be would have listened to favonte 
stories about Ow! and Turkey, Panther and 
Rattlesnake, Opossum and Skunk. And, 
above all, about Rabbit, the trickster. Once 
Rabbit swam into a pond with a cord 
attached to him. Submerging, he tied the 
cord to the legs of the ducks resting there, 
When he surfaced, the ducks flew off—takinge 
him with them. Fortunately they flew aver 
Rabbit's grandmother, who was rubbing a 
pot smooth, He called to ber. She threw the 
pot over him, and it cut the string so that he 
fell down. Rabbit had escaped again! There 
would have been laughter, and it was easy Lo 
sleep after such stories. 

And then one day the boy aweke with an 
aching jaw, the abscess, None of the known 
cures — medicinal forest plants or sacred 
rites — could stop tt. 


WANDERED OVER to the burial mound, 

This site had served the Etowans from 

the beginning. After filling each series 

of slab- or log-linec tombs in the tem- 
ple floor and around the base of the mound, 
they added more dirt to the top and sides. 
Thus the mound grew through the decades — 
each successive summit becoming the plat- 
form for a new mortuary temple, 

1 imagined myself in the past in late after- 
noon. The house of the dead begins to shade 
the plaza below. The odor of death mingles 
with wood smoke. 

The half-hght inside the temple reveals a 
woolen shelf; on it painted statues of wood 
and stone portray dead ancestors seated on 
folded legs, hands on knees, eves staring, and 
mouths open. Age-clarkenerd basketry chests 
hold pearls, sacrec] copper plates, slate paint 
palettes, anc other objects of high ritual 
power, From the rafters of the temple hang 
strands of pearls, colored hearklresses of clyerd 
turkey feathers, pendants of copper anc shell 

Corpses of the recently clead lie on litters of 
cedar. Clan members and kin have meticu- 
lously painted the faces, placed necklaces, 
and dressed the bodies in robes of feathers 
and fur. Copper plates, wooden coils, anel 
other headdress items of mica, wood, and 
feathers have been fastened to the heads. 

When it comes time for interment, relatives 
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father at the base of the mound for the 
mourning. Bearers shoulder the heavy litters 
with the corpses and carry them in solemn 
procession down the stuirway to new log- 
lined cryprts.at the base of the mound. 

Such a scenario was repeated year after 
vear. But Burial 15, where we uncovered the 
marble statues and the boy parts, was dif- 
ferent. Lewis Larson's evidence shows that it 
muirks the last use of the burial mound 

The marble statues had been carried from 
the temple down to the tomb; the female 
statue was placed in it without incident. 
Then the 120-pound male statue slipped from 
the grasp of its handlers, clanked against the 
shoulder of the female figure, amd broke. The 
shattering of the sacred image serves as a 
metaphor for the fate of Etowah. 

Chaos appears to have marked the cere- 
mony. As well as we can reconstruct events, 
this burial coincided with the final emptying 
of the mortuary temple. Pendants, pearls, 
and other sacred objects lay all along the log 
stairway between the temple and the tamb, 
seemingly scattered in haste. We can only 
speculate on the reason: Perhaps the Etowans 
had lost a wer and were fleeing, or perhops 
disease had struck, 

In-any case, the ceremonial cycle was bro- 
ken; never again would the Ftowans use or 
renew this mound. Same would continue to 
live at the town site for perhaps two more 
centuries. In that time the mounds would 
gradually degrade, losing their symmetry. 

My last visit to Etowah ended at sunset, 
when the long shadew of the largest mound 
darkened what had been the ancient plaza. 
Hard facts about life here in 1491, I mused, 
are as elusive as Rabbit, the mythical prank- 
ster. But we do know that five centuries ago 
Etowah was but one of many such places in 
the region, larger than most, perhaps, but 
alike in terms of human accomplishments ancl 
human stories. 

The seecls of true disaster came in the suc- 
ceeding generation, when the wooden ships 
of strangers appeared on the distant eastern 
water, | thought of all that has happened 
since to the original inhabitants of America, 
including the forced removal of the southeast- 
ern Inclians from their-ancestral lunds-to the 
more arid and alien West. Perhaps the most 
profound message of these deserted mounds 
by the Etowah River is their enduring wit- 
ness to the human spint. 
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We retin thanks to our mother, the earth, which sustains us... . 
to the wind, which, moving the air, has banished diseases. . . . 
to our grandfather He-no, that he has protected his grandchildren... 
arid has given to us his rain.... to the sun, rat he has looked pon 
the earth with a beneficent CY. —MOQUOL PLA FEN OF THANKSCIVING 


A MOHAWK VILLAGE IN 1491 





[tis wintertime in the big longhouse of the Turtle clan. Not far away the 
waters.of New York's Mohawk River flow beneath the ice. You can count 
more women and children in the village than young men, for it is not the Mid- 
winter Festival, or the time to “thank the strawberry,” or the Green Corn 
Thanksgiving. Many men are out, ranging far to hunt and trap and trade. 

This village at Otstungo is sited on a neck of land whose walls of shale fall 
away to acreek on three sides. A trench and a stockade protect the landward 
entrance. The §0 or so inhabitants of each of the doren closely packed long- 
houses are not afraid. True, in 1491 enemies mizht still lurk about. But the 
women of the three Mohawk clans—Turtle, Bear, and Wolf—are able-bodied 
and self-reliant. The life of the village revolves around its women. So does the 
political life of the Mohawk people—or as they call themselves, Ganiengehaka, 
“the people of flint,” or simply Onkweh-Onweh, “real human beings.” For 

among the 3,000 people at Otstungo and several other Mohawk villages in a 
20-mile strip along the valley, the women are the ones who choose from their 
clans the men who will represent their nation in meetings at Onondaga with 
chiefs of the four other Iroquois nations. 

When a man of the Turtle clan marries, he must come to live with his wife's 
family, either of the Bear or the Wolf clan. No one may marry someone from 
his own clan, Within the longhouse the word for “mother" means all women 
of the same age group. The Turtle, Bear, and Wolf clans are also found among 
the four sister nations. Whenever a Mohawk man travels to the Oneida, Onon- 
daga, (ayuga, or Seneca, he can, in principle, go to the longhouse of his clan 
and be welcomed as.a brother. Thus the network:of clans links longhouse to 
longhouse, fostering family relationships that strengthen the peace and keep 
one clan or one nation from dominating the others; you will always have rela- 
tives in other clans. The network also fosters trade, 
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, HE TURTLE CLAN LONGH(QUSE in 
Otstungo, more than 120 feet long 
and 20 feet wide, with six central 
hearths, is home to 12 families. The 

women do net have many children, wsually 
three. Infant morality is far lower (haa in 
Europe —where chilcthood disenses yet 
unknown in America take aclread toll— 
and nutrition is excellent. Maize, the Inctan 
com, 15.4 food close to ideal for both young 
and old. The women, Valuing their freedom, 
would not like to be tied down with more 
children than they, with the help of other 
clanswomen, can conveniently care for. So 
they practice abstinence while nursing and 
take medicinal birth-control herbs. 

Family compartments line the lonithouse 
walls. A blanket of skins may be drawn 
across the front, though the fire’s warmth is 
preferred to privacy when the winds are cold 
Beneath the elevated sleeping benches one 
places personal ttems one does not wish to 
share—a tool, pouch of medicine, a special 
clay pipe. No one, not even the smallest 
child, will disturb them 


ver the sleeping berths hang storage racks 
and long strings of dried corm and crescents of 


dried squash, On shallow soil, this longhouse 
has no storage pits dug into the floor to hold 
corn, though such granaries are commonly 
found in other Iroquois villages. This year's 
harvest was TOM, and deer the hunters will 
bring in will supplement the diet and also 
provide the primary source of clothing. The 
number of deer is as much a limiting factor to 
village growth as the number of acres that 
can be planted. The forest, fields, and popu- 
abion maintain a delicate balance 

The beams that hold up the longhowse are 
only a litte bigger than & large man's calf. 
Peeled and sunk into the earth, they will last 
many seasons. Over the framework of poles 
overlapping shingles of elm bark are lashed to 
keep out wind anc wet. 

The five united lroquois mations will see 
their league itself as a great longhouse—with 
the Mohawk-as Keepers of the Eastern Door 
and the Seneca as Keepers af the Western 
Door. When a people is brought into this 
limgue, voluntarily or by force, “the rafters 
are ¢xtended.” No Native American nation 
Will stand successfully against the People of 
the Longhouse, whose clan links and sophisti 
cated governing style enable them quickly to 
field a large, united body of warriors, 
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Not until the 1600s will a strong enemy 
threaten the Iroquois and leacl them to seek 
shelter behind higher and stronger walls anc 
pack more warriors behind their palisades 
That new enemy —the French— will come 
from Canada with gunpowder and shat to 
breach those walls and destroy a number of 
Lrequoan towns in bitter warfare 

tut that Luropean type of wartare in 
Which many cit in battle is still distant. In 
native wartare, few on either side che in an 
average skirmish. A good] war leader brings 
his men home unharmed along with captives 
If a captive ts too badly injured to recover 
and be useful, be is tortured to death in 
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revenge for a death in the clan. I! sounel ot 
body and willing, he may be oliered acoption 
2 & full member of the tribal nation 
In this village there are several such men 

[wo moons past, betort ee p Snows Cliscour 
aged travel, three captives were brought back 
iTOmM @ Tai on mw A AT UELS ETE Liles 4A hiss 
nung men struck here several seasons ago 
“illing one man and capturing another. Thi 
CAMIVES Were ible-bocied: women of thi 
three clans adopted them. Cine was taken by 
the same Bear-clan woman whe had lost a 
san in that Algonquin raid, she gave him the 
name of her lost son, The young man went 


unth ber. knowme he would be trealec] asa 


ye i EK tit. cfr) 9 
i Ar EPL td Al As ree & | phe ie ae ie ae 





Fires of heart and imagination bent 
He inside of a lonehtouse tn Otstuneo 
as atattoocd storyteller enlivens fits 
fale with a turkey-feather fan. Eise- 
where in the fowse, home to 12 fam- 


lies sharing six hearths, others stow 


household goods or cook while Urey 
listen. The longhouse serves as astu 
dio for an artist i arDing aH efigy 
nole and as a storehouse for bundled 
corm hanging from the rafters. 


Like giant overturned canoes, 
Otstungo's longhouses cluster by 

a creek, This Mohawk village is one 
of many such sites (map) found in the 
northern domain of the lroquois peo- 
ple, including the Mohawk, Seneca, 
Oneida, Onondaga, and Cayuga. 





son. He can be seen sitting in front of the fire 
in her section of the longhouse, his new 
brothers laughing as they help him learn to 
epeak their language asa real human being 
speaks, After adoption, there is no thought of 
resistance or escape. [t would be better to die 
than to break this sacred bond. 

In contrast, two centuries from now a 
Frenchman will be adopted in the same way 
but will flee from his captors after more than 
a year as an Indian. His two Incian “sisters” 
will fallow him to Fort Orange (later the city 
of Albany) and walk the streets weeping and 
calling out for their lost brother. They will 
return to their village in confusion, not 
understanding how lightly a non-Indian can 
take the bonds of adoption. 


HE GREAT LEAGUE BEGAN, Iroquois 
tradition expiains, with the coming 
of the Peacemaker, He was a human 
tnessenger sent by Tharonhiawakon, 
the Creator, ata time when the Five Nations 
were engaged in blood feucds—cousin killing 
rousin—worse than the man-eating monsters 
in stories: The Peacemaker joined forces with 
a woman named Tsikonsaseh, an elder who 
always tried to counsel her people toward 
peace, anc the man Aiontwatha, known to 
later generations as Hiawatha. Together they 


ia Mantras Bo Bele Glee 











Beneath a harvest moon, women and 
girls gather corn antd tree stumps, 
left after the men sef fires to clear 
the fields. Master horticulturists, 
the froquets planted the mutually 
sustaming Three Sister crops—corn, 
squash, and beans, Besides harpest- 
ing, women also tilled fields using 
hoes made of wood and antler, As 
land lost fertility, the village 
would change location, taking its 
name with it, 





went from nation to nation, bearing the Cre- 
nior's message of peace. 

The greatest enemy of peace was the Onon- 
dia itader Atotarhoh. So twisted was his 
mind toward evil that snakes grew from his 
hii, and his body was bent mn seven places. 
His magic was $0 great that they could not 
approach tim until a Fivinn of Peace was 
Composed for them to sing as they Chime close 
Hypnotized by the song, Atotarhoh sat still 





while Hiawatha (Aiontwatha means “he who 
combs”) combed the snakes from his hair. 
They then straightened Atotarhoh’s body and 


set him up as one of the Peace Chiefs, 
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Hecause of his power, now transtormed from 
evil to good, he was made the head of the 
league. And under Atotarhoh, the Longhouse 
of the Five Nations grew strong 


OW, AS THE DARKNESS and cold 
deepen at Otstungo, the fires at 
the center of the Turtle-clan 
longhouse seem warmer and 
more inviting. It is especially so this evening, 
for the clan has.atrespected visitor. He is a 
Rakarota, a-macster storyteller 

Today he has walked ten miles from a 
place toward the sunrise, the Village of the 
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Quartz Crystals (the Herkimer “chamonds” 
for which this valley will be famed), He 
brushes the snow from his clothing as he 
stunds before the southeast door and calls 
to the people within the lodge 

“Come in,” calls the clan mother. The 
people greet him by name, give him corn 
soup and pine-neecle tea and a place close to 
the fire. With the tobacco they offer him, he 
fills his pipe, a pipe made from the local clay 
and given him when he visited here five win- 
ters past. [ts bow! depicts a face seen in a 
dream, a face that looks at him as he lights 
his pipe. He takes a few puffs, then looks 
around. The longhouse is filled, including 
dwellers from the other lonzhowses. The 
Rakarota’s tight eye twitches—a good omen 

“Ones tri ne's nakkara,” he says. “This is 
my story. Do vou wish to hear it told?” He 
holds wo the pipe in the gesture of one long 
practiced Al Commanding attention. 

As one, the people answer, “Yes! Tell us 
your story,” And he begins the oldest of tales 
The woman in Skvland dreamed that the 

great sky tree must be uprooted, She was 
expecting a child, and her dream was strong 
So her husband, the Skyland chiet, had the 
tree uprooted. The woman looked through 
the hole jeft by its roots and saw the earth far 
below —unlike the earth of today, for there 
was no land, only water, As she looked! in 
wonder, she slipped. She clutched at a tree 
branch that lay near the hole but only 
stripped away & hanctul of seeds .. . and fell 

The storvieller pauses. “Are you awake 
and listening?” he asks 

“Weel” all answer, -and he continues 

Animals and bircds of the water looked up 
antl saw the woman fallmg. “Someone 
comes,” they said. “Wemust help her,” 

The geese flew up and caugnt her between 
their wings. The other birds and animals, 
seeing she needed a place to stand, dived 
down to bring up earth from the bottom. All 
failed ill the muskrat tried. The Grea 
offered its back-as a place to sprenaci the earth 
the muskrat brought up. The woman from 
the sky stepped onte this new moist earth and 
dropped the seeds from the sky tree into her 
footprints. From these seeds grew the first 
plants. And when her child was born — first 
on the new earth—that child was a-girl, 2 girl 
who would marry the west wind. ... 

[tis a strong, good-stary. The old women 
nel as they listen, for tt speaks of the way 


Lurtle 


things began and continue and emphasizes with grass. “Were you gathering flowers in 
the central role of women. The women are your sleep?” he laughs, “Or perhaps you do 
the ones who foster life, as when the Society not want to go with the Society of Women 

t Women Planters nurtures the corn, beans Fianters today?” 
and sqtinsh—the Three Sisters who sustain K.atsi sits up quickly. As she pulls on her 
human life moccasins, che recalls words spoken the 

His tate fintived, the Rakarota looks morming before when Satekariwadeh, the 

around, No sleep we a down evelids yet en tempered,” began the Planting 
He tells easton story, and another, until T thanksgi ing-(‘eremony 
finally there is no answer to 
his pews "Do you want 


to hear a story? 


Tharonkiqwa&on, 
Holder afthe Heavens, 


bear riage qcicre yd con iby 
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small, long fogs 
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the fire will burn: strongels 
throurch the night, warming 
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doe and snowflakes drift 
down through the smoke 
hole. As he Jeans bark. he 
presses on his forgotten pipe 
indi it breaks. He sighs. It 
was a pood pipe, butit lasted 


more seasons than expected 


rowed (Eon fo tial ont 


Marve’ will be pre|t 


After the morning meal 
by the central fire, the 
women fill their aprons of 
twined and woven Aber 
with seed corn. hes 
5eeCS, Only the fattest. and 
best-shanped kerne 
from the center of the ears 
have been soaking the pas! 
eeveral daws in herbal tea 
that only the women know 
how to mix, potions that 


soften the kermels and keen 


And when word foes around 





that the ‘isactel cr nteds # + en 
new one Me smiles al 
the theught of the new pipe 
Tila Ones the broken one 
lying in a small depression in 
the langhouse floor. In the 


Mmorming fhe Intends to toss 











it over the cliff edge into awry crows and insects 
the midden, with 1ts broken 7 When they step outside, 
pots, mussel shells, and enn Katsi's fuvorite Little 
other refuse, Somehow, the pipe is not picked = Mother, ber mother’s younger sister who is 
ip. Barth is brushed over it, and it remains anly a little older than Katsi’s own nine win- 
there until a day, five centuries hence, when ters, hands her a seed container of bark 
Lagan will see the light Ratsi is to carry the spirit-of Onenhste, the 


it is Spring, and the ¢arly morning sun Com Maiden, the eldest of the Three Sisters 


Creeps into the Bear-clan jongnouse. The girl Only the women-are entrusted with the corn, 
called Katsitearoroks, “catherine flowers,” for plants are female and thus responsive to 


Wakes as her vounger brother tickles her nose the powers of women 


A crooked man ts set straight in the Mohawk legend of Atotaroh—a snake- 
aired, physically fiw isted leader so evil that he made birds fall from the 
sky. Calmed by a Hymn of Peace, his hatr combed free of snakes by Hiawa- 
tha, he became head of the Five Nations. “That is how we do tt teday,” 
says an Onondaga chief. “We take the worst ones and make them leaders 
so that energy can be transformed into doing good,” Dwal faces on a comb 
fragment (above) represent good and evil, a favorite Iroquois theme, 
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As Katsi walks along the path, she notices 
that the leaves on the oak trees-are now the 
size of a squirrel's ear, a confirming sign that 
itis time to plant. Around her the Society of 
Women Planters sings praise to the fruits of 
the earth. She adds her small voice to the 
chorus of 40 women, voung and old. 

Soon they see the fields spread below them, 
punctuated by blackened spars. Those trees, 
girdled by the men the past spring, were 
scorched when the brush was fired in the fall, 
the ashes providing nutrients for the soil, 
When fertility wanes after many seasons, oth- 
er fields must be cleared, farther ond farther 
away, until the time comes to move-again. 

Katsi looks with pride at the rows of hills, 
each twice the length of a man's foot and as 
high as a man’s call, three feet apart. ‘Those 
hills remain year after year, the corn stalks 
buried back into them at the-end of each har- 
yest. That organic matter improves the tilth 
of the soil, allowing air and water to move 
through it more easily. 


7 HE WOMEN place seven seeds care- 
fully in the top of each hill. They 
plant two long rows in the field that 
belongs to-one lonzhouse.and then 

move on to plant two fows in another field. 
The work goes quickly, the women talking 
and joking. Only when cach field has some 
rows Planted will they return to the first field. 
Thus no one feels her field has been favored, 
and the harvest will be staggered, 

Later in the season the women will sow 
beans and squash around the hills. The Bean 
Sister will twine up about the stalks of the 
(Corn Maiden, and the Squash Sister will 
spread across the soil, choking out weeds and 
shading the earth to keep it moist. 

Through the summer bovs will camp near 
the fields to drive away birds and animals. In 
the fall Rats; will return with the women for 
the harvest. Older men will come along to tell 
jokes end help with the husking, pulling the 
husks down so that the ears can he braided 
together. These wide braids of corn, along 
with squash cut in circles, will be strung to 
dry from the longhouse rafters, Beans and 
dried corn kernels will be placed in elm-bark 
containers or buried in lined pranaries, end- 
ing another season of the Three Sisters. 

Anearly snow has whitened the woods. 
The boy, whom friends have nicknamed 
Okwaho, “wolf,” moves cautiously to make 


ris: 


litle noise. The snow is light, the sort his 
uncles call “tracking snow,” and it is easy 

to see the deer paths. Deer are creatures of 
habit —as men are. Okwaho smiles as he 
thinks of the midsummer day when he sat 
next to a trail from sunrise to sunset, the wind 
in his face. He saw the same doe and her twin 
fawns three times, as she followed her route 
to her feecling ground. then down to the river 
to drink, then back to her feeding ground 
again, He had his bow and arrows but cid 
not use them. He remembered well what his 
father and uncles stressed; One must not kill 
a mother animal when she is still caring for 
her young ones. 

“We are like owr brothers, the wolves,” 
his uncle said. “We hunt the deer, but we do 
not wipe them out. If there are too many, 
they will starve. If we hunt them in the right 
way, the Deer People will be stranger and 
their children's children will survive to sup- 
port our own children to come.” 

Okwaho stops. The trail, climbing toward 
a high ridge, swings to the east. Lf he foliows 
it, the wind will carry his scent toward the 
deer he is tracking. Without seeing it, he 
knows his quarry: a buck with several win- 
ters and much meéat on it. He can tell this by 
the size and depth of tts tracks, and the way 
the snow still falls from the edges of the track 
shows that it 1s not far ahead: 

The buck knows how to catch the scent of 
anyone following; it will half-circle ahead to 
look back on the trail below, So Okwaho 
leaves the trail to make a laree half circle, one 
that will come out above where the buck i 
waiting. Now, a5 he walks, he clears his 
mind, for acdeer may hear a hunter's 
thoughts if they are on the deer. Soon 
Okwaho looks down on the trail, Just out of 
bow range, the deer-stands, looking back 
along the trail, alert to.any sound below. 

The boy waits until the deer turns and 
begins to come up the trail again. Softly he 
asks the deer to forgive him, notches his 


arrow, and draws the string. He hears the 


deer’'s-ftet shuffling the snow, the whuff of 
the deer'’s breath, As the buck passes below, 
Ohwaho lets out his breath and looses the 
chert-tipped arrow. It dives straight and true 
into the middle of the cdeer's side, just behind 
its front leg. The deer leaps high and bounrls 
downhill into the brush, 

Okwaho slides down the slope. The blood 
in the snow is light-colored and has bubbles 
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in it. His arrow aay ctruck through the lune deers spirit for forgiveness before killing it 
into the heart! Wa 7 down the hill and can result in the hunter's coming down 
CPOSSINE & 30 1th 31 dor ‘ie finds the deer dead. with boils or sores, Similarly, a person may 
and places his hand on it fall il because of unfulfilled wishes. Such an 


i fieu ie he says, “thank you for giving tiness, which mrht take the form of deep 











WoL ile Lo me anc to mrs | people a) That CPDTress10n, Can OT De Lirec| hia ret MIZINe 
We My Survive Wwe Ww il! LSE VOU VW all what IL Wes LOA a person truly wanted ana 


With a sharp-edged, dark chert blade he either obtaining it or purging it from the per 


cuts open the deer's belly and spreads the son Ss system through merdal medicine 
entrails on the snow ts Okwaho nears the entrance to the stock 
Little brothers ot the PoTresi at | ikwaho Ailt, he sees bis uncle Satekariw acleh leanine 


i | " a lth ieee I erates BE a ie ; 2 re i ’ 
eave, “| share this with you.” He remembers lvAinsl the great pine tree built inte ‘the sLOCK 


the story his grandmeather told of Red Hans ace wall, a symbol of the strength of his peo 


the 200 hunter hips Wos slain DOV enemies fie. Salekariwa deh has been waitine for hi 
but brought back to life by the forestanimals nephew's return. Seeing the deer, he holds uy 


because he alwins s respected then 
and shared the game he killed, (k- 
waho places the heart and liver in 
his pouch: when be has walked half 
way home, he will make a small fire 
and cook them. Then he loops a 
rawhide thong around the deer’: 
antlers lod heavy to carry, the 
buck Will be casy to drags. No need to 
fashion aslec of bat k, for the snow 1 
nat that dee 
Phe sun is only a hand's width 
from the western edge of the sk 
at hen Cliw Lhe Pup 5S the Stiicha le, It 
isnot euarded now. Most ofthe men 
rehome, for it will soon be the Mic 
winter Festival, in another moon 
they will be gone, hunting on snow- 
shoes atter moose farther north, and 
ance more sentinels will be placed 


rom amon older men and bovs like 


i I | I : = : as 
JV aha WhO fave bess [han 12 Win 


ters. Such bovs hunt closer tothe vil 
lave while the men range farther 
thereby avoiding extinction of ani 
Minis I thet OWT] ATPSa and Lew brie 
2 bowve vital skills 


Okwnho befts the deer onto his 





ters to bringit tm, thus reserving i * <9 

for their Jonghouse; he will carry it prowaly Collared rim and incised patterns 

nto the village. It ie the firet deer he has give distinctive Iroguoian touches to 

killed alone, fmt iis right that it should be a poisherds excavated at t istungo and 

rift for all rinsed in the nearby creek waters that 
bo he carries the bus k he think= of how he ance filled them. lroqguotan pots dat- 

has followed the traditional procedures in ing from a thousand tears ago have 

killing his first deer. His people bi lieve that been found in the Northeast, 

ickness results from imbalance: A mistake in 
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ritual practices —such as forgetting to ask the 
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both hands in delight. Just as Okwaho enters the 
ooks back one last time, saying o silent 
prayer of thanksgiving to the forest 





village, he 


Mt'VE CENTURIES HAVE PASSED. As we 
wWwilkec through a dipin the meadow 
toward a farm pond, a blue heron flew 


5 flapping tn a show 





out. tsowide wing 


beat. Lookme down at my feet, | saw the late 
SUIT Ww 
te that Hiawatha and the Peacemaker placed on 





aAtteness Of Chistle seeds—the same thes- 


the earth as a cushion for these who would gather 
in the shade of the Tree of Peace of the [roquots 
League. Next to tt] spied a solitary hawk feather 
with brown anc white bands across it. As I held it, 
the wind rustled its breath-like edges. A hawk 
feather like this stood atop the cap of each chief 
who lived in thts Mohawk village 

Walking throuch the woods, | sa 
balm against the sting of nettle and poison ivy, the 
mottled orange-and-yellow blossoms bobbing 
above seedports that burst at a touch to spin oul 


os ew clweed, 





their seeds; the three-leaved raspberry, the fox 
crape;: and on one slope above the stream that 
flows into the Mohawk Biver, the leaves of ginger 
All these plants, used then and now, are honored 


in the traditional Praver of Thankseivine. 


And thts to what our Creator decided. There 
will be plants growing on earth and each wi 
prow and waoture according fo ths own sea- 
nom. Dey will come from tee cori and wan 
muita: and will be aveilooee ascmedicines fm 


the Peohie wae move anowl om bars earth 


So mo words spoken here long ago, thanking in 
turn the people, the earth, plants, water, trees, 
animiils, birds, the Three Sisters: the Thunder- 
ers—setn by the Lroquoe as powertul beings 
ruiarcding the earth fromoevil; the sun, moon, stars, 
and the Creator 

so were those words spoken im this same place 


when Jake Swamp, a Mohawk clan chief, came 


Silent capture, swift retreat mark a rata 
by Abenaki Indians from the east, lyri 
in wait for Otstungo women along a 
path fo the creek. Despite fhe monen- 
tary terror of such abductions, victims 
—especially women—werr generally 
welcomed asset members of the com- 
munities fo which they were taken, 
sometimes hundreds af miles away. 
Most captives accepted their new roles, 
replacing tibe members last to disease, 
nature, or battle. 


a 


recently at the invitation of Dean Snow, ar among the people here ive centuries ago 
archaeologist [rom the State University of Leaving itstungo, I reflected on that lite 
Sew York (SUNY) at Albany. snow brings in 1491—not pertect, but bappy on the 
Native Americans here to help him exca- whole, and ithe present-day American-soct- 
vate in away both scientifically sound anc ety in many wavs. Some historilns savy the 
respectiul of their ancestors, Irogucs League influenced the United States 
We stroll to the point where the creek Constitution and in certain respects even 
makes a graceful loop. Here. overthe edge of went bevond it 
the chift, people would throw their trash Governance was through the consent of 


a | . 
They Kept the village the governed, and 





rounels women plaved a crucial 
role in family, clan, and 
iation, Food was nutri 
tints, and the Three 
ants would be 
an inestimable mit to 
Lhe newooming Kuro 


usies clean and neal 
—which explains why 


archarologists found 





few large artifacts when Sister p 
they excavated the lone- 
howse: With one notable 
exception: the story 
teller's magnificent effi 
my pipe 

We climb the slope, 


peans, The Lroquiis 
hat) few of the sick- 
nesses that plague us, 
and with het bal reme- 
dies clase at hand, theis 
life expectancy was 
greater than Europeans 
of f I 


Fea 
peli Lik a 


findinwz in the loose soil a 
chiny white fragment of 


j i 
freshwater mussel] shell 





—One Ww wha hole drilled 
Miocst of all, there was 
balance, balance with 


thi larici, hetw re tlhe 
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meces of clay pots with exes, Within the politi 


haracteristic Troquois Cal life, in the ctet, in 
risscross and parallel the healing arts. Bal- 
ance “anc the giving of 


thanks. Balance thal 


markings and notches 
in | eee ' | 
Dean Snow remark 


in how few arrowheads 





transiormer ‘yen Tae 


a os i ; is a 


Las new oe, Chi reunis- 





ind jance tips he 
found in the longhouse —an indicaton of the muted even the worst of their peop le mio the 
priorities of domestic life in the domau best of their leaders, that adopted their ¢ 
of women mics and made them brothers. It is a balance 

AS i grasp a handhold, a thumb-siee trian that our modern world desperately needs to 
rte of cher sips inte my hand. | give it to remember. [tis a balance that Iroquois still 
doctoral student Susan Hamann speak of ane, despite the preseites of med 

A Madison point,” she says, smiling. The ern life, that many still manage to find. And 

chert WES quarried some distance from here [ thoucht acain of the Mohan aa words of 


The local chert, good for larger implements, thanksgiving 


Hoes not have the hairline fractures that Gur Grindparents of old, they an 

break it Into small pieces: Clay pipes fron raving, ‘Litter to ser, ali, to the Eoin 
many sites throughout the Northeast-are also our Afother, to what she os vaving." 
silent witnesses to the wide range of trade People [teeter oll [| 


Spreaa on and above tre Dack of a great turtle, ail creation i embraced mm 
the lroguots Prayer of Thanksgiving. Oneness with nature ts symbolized 
ny animal é ffigtes, such as a chiy Otrd fragment from Otsiingo (above), 

and b y¥ ritual thanks for eve rything in earth and sh y. [he prayer, $0 ali- 
inclusive it can last hours,  sttll recited al long hose ceremonies that keep 


ahve the ancient faith of the froguais. 
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CTeSCCNTUET WANRIDS BIT BCAN-CLeW SHIELD, ee eELICO 


SEARCH FOR THE 
ANCIENT ONES 





The distance from Coloraclo's San Late Valley to the modern Tewan pueblos 
ahone the Rio Grande in New Mexico i but a hundred miles: vet itis also a 
journey of 12,000 years or more through North America’s human history 


This lofty valley is closed jn by Great Sand Dunes National Monument. 
Floored with an ocean of shrubs, sparse grass, barley fielels, and small lakes 
nnd ningtd by snowcapped peaks, it is a cradle of the Pueblo peoples, particu 
larly the Tewa, whose origin myth refers toa “Sandy Place Lake far to the 
1 earliest big-came hunters 





north” (pages 4-13). [talso was haven to some of 
knows in the New World 

The story of these hunters begins in an Ice Age America unrecognizable 
tony. Climatic forces in the Pleistocene had buried the northern half of the 
continent under sheets of ice more than a mile thick. They held so much water 


BY WINIFRED CREAMER AND JONATHAN HAAS 
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hugged fast resort, mesa tops above Tsegt Canyon in Artzona made a final home 


d 


for Puehlo ancestors wha, beset ny drawelit, overcrawdine 
iO ancestors wha, beset ny droment, overcrowding, and raiding, left the 





! Be 


hitae at a, 


Four Corners rection, [The authors found 15 such sifes, tncluding Sixv-foot Ruin on 


the scrub-covered mesa pot at lower rpeht, dating from A.D. [250 To Toth, 





that the oceans dropped some 300 feet, expos- 
ing the seafloor that links Siberia and Alaska. 


With little precipitation in this corner of the 
Arctic, no great buildup of ice blocked the 
way eastward. 

Woolly mammoths and other giant herbi- 
vores moved from Asia onte this undulating 
plain to graze, stalked hy saber-toothed cats, 
dire wolves, short-faced bears, and, éven- 
tually, the most dangerous of 
all predators—humans. Clad 
in sewed skins, warmed by 
fire, wielding bone- and stone: 
tipped spears, and perhaps 
aided in hunt by domesticated 
digs, the nomadic first Ameri- 
cans filtered southward along 
hoe free corridors: 

Emerging on the Great 
Plains south of the ice sheets, 
bands of these early hig- 
game hunters began spread- 
mg across the continent about 
12,000 years ago. Named 
for Clovis, New Mexico, the 
place where their chipped- 
flint spearpoints were dis- 
covered, the Clovis people 
depended on the mammeth, 
which became extinct as the 
climate warmed. The later 
Folsom people, named for the 
New Mexican findspot of their 
uted spearheads, hunted the 
huge Biren antiguas in the 
incrensingly dry Southwest 

Excavations ate number of 
Folsom sites Im the San Luis 
Valley reveal small groupes, 
perhaps three or four families, 
staying in one location only 
long enough to track down 
and butcher a bisen or two. 
Likely they also gathered ber- 
ries, nuts, seeds, herbs, and 
roots to supplement their diet 

Over the next several thou- 
sand years the Folsom culture in turn divided 
into regional groups, leading to a prolifera- 
tion of tribes and languages. 

Hien atiqnus became extinct, but the 
smiller Bron bison thrived: the San Luis 
Valley, which alse abounded in elk, deer, 
and antelope, continued to attract hunters 
and gatherers 





MEE Pe (eC Ha, Ta AAT SeATI- 
TUTE OF CHICeE 


My husband, Jonathan, and J, archaeolo- 
gists at Chicago's Field Museum of Natural 
History and De Kalb’s Northern [linois Uni- 
versity, respectively, spent our summers from 
1980 to 1986 working in this area and other 
parts of the Southwest. We found the number 
of sites increasing with time, indicating over- 
all population growth, although individual 
bands remained small. Amid their scattered 
stone tools and debris we saw 
MANOS And metates —stones 
that could grind wild seeds 
into flour—and hearths, 
filled with fire-cracked rock, 
where meat or plant foods 
(prickly pear and yucca, for 
example) were cooked 

As big gante ced out anc] 
these groups developed more 
sophisticated tools —enabling 
them to hunt smaller animals 
such as tabbits—they were 
nat compelled to constantly 
wander. Thev left evidence 
of brush and mud shelters, 
some built on the surface, 
others with shallow scooped- 
out floors. Some people even 
lived in the 7 ,500-foot-high 
Valley year-round, despite 
subzero winter temperatures. 

But around 3000 a.¢. the 
pressure of 2 rising popula- 
thon on limited wild resources 
forced people out of the San 
Luis Valley into other arenas, 
including the Four Corners 
region. Here Arizona, New 
Mexico, Colorado, and Utah 
JOLIN an extravaganza of 
wide plateaus, sharp mesas, 
and deep canyons, This was 
ta become the heartland of 
the Pueblo ancestors, known 
to archaeologists as the Ana- 
sazi, whose spirits seem to 
nervade their many ruins. 

Beginning around 1000 B.c., the Anasazi 
pecples experimented with horticulture, Cher 
the next millennium they evolved from 
nomacic hunters and gatherers into farmers 
By AD, 500 they were growing corn, first 
domesticated in Mexico, along with beans 
and squash. They settled in villages of from 
two to twenty families, each living in a small 
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pit house roofed with beams, thatch, and wrowheads, macaw feathers and turqui 

j | | 2 oe - : 5 rotor Fat a | vam Li P 7 
miu “The le ned to make beautiful bus- oar decoration —even bracelets-of shells fron 
kets, to weave cloth of cotton and strips ol the Gulf of California made ty the Hohokan 
fur, and to cratt castinctive potter neqple in southern Arizona 


They also carved elaborate petroglyphs We saw signs of villages almost everywher 


rock art —into the smooth stone walls ol can there was arable land with : 
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Evoking summer's fields, painted sunflowers and a bird were packed tna 
clay jar and buried in a cliff dwelling near Kayenta, Arizona, aboul 7200, 
Cached near Cliff, New Mexico, an ancient wooden altar detty with 


feathered necklace topo ttte) is ancestral to Puebio re ingrots HNaEeS. 
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Rainbow bands clack the 





Pueblo peoples from nomadic 


hunters to settled town diwell- | Fines = 
ers, a reconstruction based on 
archaeological excavations. families were left to forage for 
Until about 6f00 B.c., big: wild plants and seeds; they also 
gone hunters armed with frmted smaller animals, a mone 
flaked-stone spearpotnts killed them antelope and rabbits. 
giant bison to feed and clothe 4fter 1000 g.c.. corn, beans, 
trem small bands. As these and squash were introduced 
large animals disappeared, from the south, People began to 


farm, developing multistoricd 
yHehblos wrth cerennonial kivas 
Poet Lis OTE CEERI ATS, 


origaftion canals, far-fl 


frade nehworks, and distinctive 


basketry and pottery. Popula- 
tion exploded, and the next pro- 
longed drought brought hunger. 
Scarcity led te ratding, and 
many cillagers in the Four Cor- 
Hers region moved into cliffsid 


dwellings aid onto mesas. 


pure havolovists call these 
neonle by the Navajo word 
“alien ancient 
which Pueblo Indians 
consider derovatory.) 
The Puebio groups fied west 
towhatis Hopr and #um cout 


Anasari 


ones: 


try and east to the Rio Grandi 
where Spanish conguerars found 
them in 1540. Today more than 
50.000 Pueblos, speaking six 
languages, lve in Arizond and 
Wem Mexico 





Phe first families of Post raised o 
dowie row of adobe rooms near a hot 
springs above the Ojo Caliente River 
about 1350. As more settlers anrretved, 
the pueblo grew to more than 2,000 
rooms. From here the Tewa moved to 
their present pueblos (map). 
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People began moving higher up the arable 
valleys and canvons, They clustered in 
satelite villages around pueblos af 75 bo 
OO rooms, howsing 25 to 100 familtes 
Phey built reservotrs to collect the increas- 
nely scarce water pind, in the center a 
each puchlo, raised a massive communal 
food storage room. It-was rarely full ol 
food, for malnutrition shows in the skele- 
tal remains. Age at death crops; child 
mortality rises 


| HEN CAME WAR, transforming 

Kayenta soctety. In recent field 

work fonathan and | focused on 

this traumatic period. We discev- 
ered one late 1 3th-century pucblo after 
another in remote, hmprokeable locations 
undetected during more than 4 century of 
| hae ilorical researe h Alm MBLeEvVer one 
occupies a defensive site—a mesa, butte, 
cliff cave, or rock outcrop 

How did we find them? 

With a computer we scanned topo 
fraphic maps to identify potentially 
defensible locations. We then sent crews 
Lo exzmime ech one—hard, duingerous 
work With frequent disappointment 





Early in the survey we'd blame the com- 
puter. But, as predicted, formidable sites 
bezan to appear, high off the valley floor, 
“Sky houses," we called them. 

One day we faced the walls of an isolated 
mesa tising 500 feet from the floor of the 
south side of the Kaventa Valley. 

With Jonathan muttering about the 
demanes of science, we labored up the loose 
debris of a steep slope. Above it a 40-foot 
cliff forbade access to the flat top, We clam- 
bered around once without finding a way up, 
and then again with no luck. It was getting 
dark. Frustrated, we returned to camp. 

Give up? Or have another go at it? 

Tackling that talus slope again was daunt- 
ing. But the computer had indicated that this 
was the right place for a site. We'd have to 
se€ the mesa top ourselves. 

Next day, after we'd finally made it up the 
talus, we searched the cliff face for any clue 
to a site on top. “We're in luck, Jonathan!" 

I stooped to examine a scatter of ceramics— 
nots discarded from abeve, all of a cdistinc- 
tive type made between 1250 and 1300, 

We scanned the cliff with heightened 
interest. In the shadows Jonathan spotted a 
promising crack. It turned out to be a cleft 
that revealed a hand-and-toe trail, Cresting 
the mesa in triumph, we were greeted by the 
tumbled walls of a 50-roqm pueblo aban- 
doned 700 years ago. 

Perched atop this remote mesa, we felt a 
growing respect for the people who once 
lived here, Wewere struck by the enormity 
of their feat and the depth of their fear. 
What extraordinary measures they took— 
abandoning their homes to move their fam- 
lies and stored foods off the valley floor to 
protect them from raiders, 

The computer helped us find 14 more such 
retreats, among therm Six-Foat Ruin in Tsegi 
Canyon (pages 86-7), Significantly, the 
Kayenta lined up the principal pueblos in 
sight of one another, overseeing primary 
access routes. Weeven discovered a deep 
notch excavated in a hillslope to allow visual 
contact between pueblos 

The threat to their lives was real, We 
found skeletons with no skulls, skulls with 
foreheacks bashed in, and signs of fire in 
those few sites not strategically located. 

Why this violence among people whose 
life for centuries had been peaceful? ‘The pro- 
longed environmental crisis, leaving no food 


Pueblo: Search for the Ancient Ones 


to share, drove groups of the Anasazi to raid 
their neighbors. The pattern of retreat from 
valley floor and canyon terraces to virtually 
inaccessible shelters is repeated throughout 
the Four Corners region. 

The renowned cliff pueblos of Betatakin 
aod Reet See! in Navajo National Monu- 
ment wert both built at that time. So were 
the cliff dwellings in Canyon de Chelly 
National Monument, the haunting towers at 
Hovenweep National Monument, and Hal- 
cony House at Mesa Verde National Park, 
perhaps one of the best examples of a defen- 
sive stronghold in the Southwest. 

The pressures ultimately proved too great 
for the Kayerita people and their neighbors— 
confined to their redoubts, fields and fire- 
wood depleted, their children dying. By 1300 
the entire region was abantloned. Seeking 
havens, these growps left for the homelands 
of the modern Pueblo Indians, including 
those of the Hopi, the Zuni, and the Tewa. 


N IMPORTANT way-stop for Pueblo 
peoples leaving the Four Comers 
_ was Posi, near present-day Ojo 

, mm. Caliente. This village in northern 
New Mexico was built in the 14th and 14th 
centuries by ancestors of the Tewa. 

Posi, or Poseulnge, which méans “village 
at the place of the hot springs,” was situated 
on a bluff overlooking the springs that gave 
the Ojo Caliente River its name, Settlers— 
perhaps several families camping out while 






planting, then building during the warm, 


dry days of late spring—raised the first dow- 
ble row of rectangular rooms in the 13%)s. 

As new groups arrived, blocks of rooms 
were added, giving nse to a sprawling three- 
story settlement of interconnected cham- 
bers—more than 1,400 on the ground floor, 
with hundreds more on the second and thirel 
stories. A couple might build one or two 
reams, While extencted families mizht end up 
with a dozen of more. Demands of upkeep— 
replastering the walls with mud and replac- 
ing the brushwood roois—were so greal that 
only about half the rooms-seem to have been 
occupied at ane time. Older rooms, which 
provided storage space, were sometimes 
refurbished for ust as guest Quarters 

The distorted rectangular shape of the site 
is still discernible. Mounds as high as 15 feet 
indicate where room blocks once stood, their 
adobe and cut-stane walls weathered down 
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A masked lightning god, birds, and catfish: Powerful symbols on a restored 
Isth-century mural solicit rainfall—and fertility. The scene lines walls ina 
rebuilt kiva in the ruins of Kuawa Pueblo, Lisa Enos (right) of Santa Clara 
Pueblo joins a corn dance te encourage a good crap. 





to half their original height or even less 

The ground & tttered with potsherds, 
stone chins, and obsician slivers from arrow 
heads, KNIVES, and scrapers; with fragments 
of ground stone once used as-axes; with 
manos, metates, and farm tools; and with 
smnall grinding stones for crishing colored 
rock for pigment. Hone awls anc broken 
tools, tuckecl away in the rafters of rooms 
long collapsed. spéak of crafts such as 
leatherworking. Similar items have been 
excavated from middens, some over six feet 
deep, where people on the rooftops casualh 
tossed trash into unused plaza corners 

Rows of post holes, deposits of turkey 
dung, feathers, broken eggshells, and frag 
ments of water dishes delineate turkey pens 
Holanical and pollen samples disclose the 
contents of toed sti THEE TOONS: PINON nuts 
and amaranth as well as-corn and beans 

Today the ground is not cleared but cov- 
ered with shrubs. Walking over the aciacent 





terraces, we noticed straicht lines of rourh 
cobbles, Closes inspection revealed that 
the stones outline squares and rectangles 


sever! yards on aside, filled with gravel 


Lan) 
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Archaeologists now recognize them 4s gar- 
dens whose gravel covering served as mulch 
to hold moisture in the dry ground, protect 
Ing young plants from extremes of heat and 
cold. Today the quilt of green-gray plots-at 
Posi— the mass of sare, snakeweed, lichens, 
tumbleweed, and cholla cactus that explodes 
with bright yellow or rose pink bhooms in the 





spring — testifies to the ingenuity of the 
Pueblo peoples in increasing the range of 
arable land and the yield of crops 

Jonathan and | excavated sections of the 
aree plazas of the ancient town, uneart hing 
many artifacts, including glazed pottery and 
bone tools that offer glimoses into Tews life 

On the fast day of the excavations, after 
the crew had gone, the two of us sat on o 
high pile of stone rubble. Enjoving the end 
of fi summer day and the spectacular view of 
the Sangre de Cristo Mountains, 23 miles to 
the east, we talked about what life must 
have been ke lor the people here in 1491 

We envisioned wisps of smoke curling up 





from the tan smucdce of poeyses al caw, 
men already out scouting for fame. women 
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Treasure of royalty and 
object of thousands of 
vears of global quest, 


rubies remain the rares! 





; and most expensive of the 
world’s great gemstones. 
Chey and their sister gems, sapphires, 
account for more than half the world’s 
elittering trade in colored stones 
Sapphires acorn such regal favorites as 
Cartier’s panther brooch (above, shown 
iclual size), custom-made for the Duch- 
ess of Windsor, Rec as Kipling 's thun 
derous dawn, a priceless 500-carat 
Burma ruby filled my palm (right). “We 
will not cut it,” a government official 
told me. “It is a national treasure.” 
Balanced perfectly between beauty 
and utility, rubtes and sapphires are 


ARTICLE AND PHOTOGRAPHS BY 
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Copait, camary, ond blush, sappiires shimmer in colors across the spectrum, wihtile red stones 


are distinguished as rubies. The finest quatitv gems hove historically come from southern 
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Asia, where it was once believed that rubies were simply sapphires that fad ripened, [iis 


blazing collection, mined in Sri Lanka, ls worth approximately 2.5 million dotlors 





different colors of corundum, the crvystalliné 
lorm of alinmnum oxide: Pure aluminum 

ORM 8 coloriess, but minute amounts of 
trace clements create ewery 
er with tron makes blue. A 
light touch of chromium causes pink. Tron 

1 combina 
tion of chromium and iron créenies orange 

Chey're all 
crystal has 
t alone isc 





Litanium toee! 


produces both green and vellow 





sapphires. When a corundum 
enough chromium to be red, then 


alled a ruby 


Among the world’s most versatile c rvstals, 
rubies and sapphires have become indispens- 


thle for industry. Toca 
facture them —in the Unitecl States. 
switzerland, the So Wiel Union, 
elsewhere 
medical equipment, and aerospace fibers 
oynthetic sapphire plates protect grocery 
ounters from scratching so 
thai laser scanners can read bar-code prices. 
Rubies and so nt the heart 
mt lasers and satellite intelligence systems 
Man-made replicas of billion-yeat-old cry: 
for the stars 


YWecan even MaAni- 





Japan, 
France. fine 
for such diverse uses as watches, 
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| YOME ANCIENT PEOPLES ‘i 
phires in the 
more time to ripen inte rubies. The 
ssinans of Myunmar, formerly Burma 
who call rubies era sow rio vo, “desire 
fuliiliing stones’ —consider all other 
dants to the king of gems. Many 
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stones 
mere atten 
RHit whe UPes SEX! Hal 
ippeal and guards against danger anc ill 
health. As demand for colored stones surge 
In the 19805, ruby prices 4oarecd faster than 


others. 
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rams, their high price does not 
fully reflect thei rarity 

“Large gem-quality rubies are 
times more rare than diamonds, 
specialist ane Kk Abrbam. “A te 
quality ruby can sell for more 
A fies less white diamond might 
bring a fourth that amount 


rs and buvers 
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i more precious than rubtes,” or that 


price 15 far above 
they probably were referring to 


conceivable color. 
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Searching for gems begins ot the end of high- 
pressure hoses at the centrol woshing plant of 
the Ponsho Mine, one of seven government- 
enerated nines in Mogok, Myanmar (formerly 
Auma). Witter pets into oa wosh box fobove) 
ond flushes aucy clay, dirt, and sand, leaving 
pravel und rough gemstones, When the log pate 
Bopencd, He grovel ond eemsa—mainly sap- 
piures—tumble over jigs, 

Litter, workers take trays from vibriting 
rocks, which hawe concentrated the heavier 
sapphires at the bottom (right). A flick of the 
Wrists, anual travs ire turned over to reved! 
the OHiue gemstones that are prized the world 
over for their rich colar, 
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Faceted to perfection, Austratian sapphires show off variation in cuts and colors, These pens 
retail for $350 to $3,700 2 carat. Australia’s darkest blue stones are normally sold wholesale, for 
$8 to $50 a caret, ond are often made tito matched bracelets, necklaces, and browcres, 


carbuncles, a term for.any crystals thes 
of glowing embers, Eleventh-century Arabs 


oO diterentiate rubies from less 
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Often believed their spineis were rubies 
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leposits, rubies and sapphires are little affected by weathering. 
Both ove coruntiuethe crystalline form of aluminum oxide, While Myanmar produces the most 
Thailand, 


valuabie stones, Sri Lanka, 


consumption. However, most gems ore 
diverted by smugelers and black marketeers 
who operate throughout 400 square miles of 
gem-bearing mountains. 

Tn an effort to quell smuggling and capture 
a bigger share of the gems and foreign cur- 
rency pouring into Mogok, the Myanmar 
government in 1990 hatched an unprece- 
dented joint-venture scheme. “We knew 
people were mining. We wanted to make 
them legal,” said U San Lwin, manager of 
Myanmar's gem mines. “Now citizens can 
bid on two-year leases and keep just under 
half of what they find. We take the best 
gems and pay miners half after the stones are 
sold. Then we return the unused stones, 
which they are not supposed to smuggle.” 
The first part of the scheme seems to be 
working. In seven months, 200: operators 
reported producing 432,909 caruts of stones. 


INTER THE THAIS. Anyone from miner to 
dealer to cutter will tell you plainly, 
“The Thais own the corundum busi- 
ness.” Wherever [| went, Dheard 

incredible stories of bribery, collusion, and 
high-pressure tactics. The dilemma is that 
while some miners are being squeezed by the 
Thai monopoly, buyers worldwide seem to 
prefer the convenience of one-stop shopping. 


Rubies and Sapphives 


Tanzenia, and Montana also offer superior gems. 


In addition to cutting and marketing 
Myanmar's smuggled goods and their own 
rubies and sapphires, Thais pay off both the 
Khmer Rouge and Thai Army to allow them 
to mine in Cambodia. Exclusive contracts at 
first guaranteed that Thai dealers got Viet- 
nam's new rubies. Traveling Thai buyers 
scoop up Australia’s:sapphires, either on the 
spot or by attempting to buy a miner's entire 
annual production. Long-standing contracts 
ensure that Sri Lanka's gems end up with 
the Thais, Only the minersin Montana resist 
exporting their sapphires, and even they 
know that their buyers are either reselling 
the rough material to Thai dealers or having 
their stones cut in Thailand. 

Gem factories line the streets of Bangkok 
and Chanthaburi. Cutting begins after a 
ékilled worker assesses a Tough crystal to 
determine its potential. Sometimes crystal 
eget are sawed away, but usually stones are 
preformed into round, oval, octagon, or 
other shapes with diamond-impregnated 
grinding wheels, 

Changing to a wheel with finer particles, a 
cutter typically grinds dozens of facets into 
the surface, Placement and angles-are critical 
for maximum beauty and brilliance, Finally, 
using extraordinarily fine diamond grit, fac- 
ets are polished to a mirror surface. 
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Chai dealers-and foreigners find local cut- 
ting prices of only 30 cents to two dollars a 
carat highly attractive. Workers, who earn 
two to five dollars a day, collectively cut 
rubies and sapphires worth more than half a 
billion dollars each vear 

How did it happen that thé vast majorib 
of rubies and sapphires end up in Thatland 
for processing and marketing a5 either loose 
stones or jewelry? “We're ambitious,” one 
Hangkok gem dealer told me, True, the 
‘Thais saw an opportunity and made the 
most of it. Gem dealers persuaded the gov- 
ernment to drop import and ¢xport taxes 


to create acclimate for growth. Then the 
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systematically bunt a market to su 

global buvers with a huge variety of polished 
ttones and finished jewelry. Combined with 
luxury hotels and a nonstop entertainment 
custrict catering toevery whim, the zelling 
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some gem dealers abso augment their prof 
its by false labeling. Inside one office | exam- 
ined remarkably clean deep ree rubies from 
the newly opened Luc Yen mine in Vietnam 
Sent to Europe, the never-before-seen stones 
were misidentiiied by agem lab as Hurma 
rubtes. The dealer then retabeled these Viet- 
namese rems Burmese, there! 
instant—~and unwarranted — proht 
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Loabyrinthineg coryorns were 


hond-duy at Kenya's Aqua 


Mine. Worked by a crew of 
SO), the two-acre pit reaches 
down some 60 feet and is a 
steady ruby prodweer 

Dealer Abe Suleman casts 
atroained cye on sapphires 
from fhe Uimbo River Valtev 
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Brisk bartering on Ratnapure’s streets gets the 
Sri Lonkon gemstone trode off to its dally start 
(opposite page). The buyer, at richt, spends 
the morning accumulating and sorting rough 
tones into packages of like color, quality, ond 
size. He hopes to double the price when he 
selis them to dealers from Thalland, who con- 
tre the world market. Most stones, like this 
Sr Lankan sapphire (above), are cut in 
Haongkok, 

Bucking Thai domination, one Sri Lankan 
COMPUIryY uses modern equipment (top) te offer 
tte own cutting ond polishing services. 





Such fraud is possible because the contro- 
versial origin tests are usually not done on 
small stones, and no one can consistently 
hame sources accurately, More important 
dealers trade on the romance (and therefore 
Value) associated with gems from Myanmar 
Rashmr, of Lanka, and even Thailand 
‘They see litth commercial appeal in stones 
from Africa, Australia, or Montana. So some 








1 best of the 
world's corundum and label jt Burma or 
Kashmir. The next-best lots they represent 
a¢ Sri Lankan or Thai, and the rest go as 
African or Australian 

Sam Sprerstra, Montana's largest sap 
phire producer, laments, “My mine pro 
duces wonderful colors, but no one knows it 
because my gems are sold as being from 
everywhere else but here.’ 


dealers all too often single out t 


ARRIVED IN SRI LANKA, the “gem 
island,” in the middle of a covernment- 
level standoff with Thailand. Sri 
Lanka's southern two-thirds has been 
blessed with a profusion of colored gem- 
stones and some diamonds. all washed down 
from a core of central mountains. People find 
gems in their yards and fields, in streams, 
even on walkways after It rains, 
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here are also large amounts of peuda, a 
ale or colorless sapphire. The Thai deaiers 
Wan bec it 

They useful 
| 


only for cutting cheap gems, recounted 


said it was almost worthiess 


Tom Elinwala, a noted dealer in Colomba, 
STi Lanka. “The Thai 
kan officiais they should have a buving @x 
clusive: We-sold reuda to them for peanuts 
until we finally ciscovered we'd been taken. 


convineerd| Sri Lag 


Simple heal Create LUPTs the land Sap- 
| 


phires brilliant blue or yellow. We got only 


iD to 30 cents a carat for gems the Thais 


were selline for hundreds to thotisands o! 


dollars aDICCe rT 

[In August 1990 the Sn Lankan govert- 
ment withdrew Thai dealers’ exclusive- 
buver status for geuda, imposed a modest : 
percent export fee, and slightly raised the 
bond putup by every buver 

‘We have to get control over ourown 
rems,” admitted Lester Fonseka, chairman 
of Sri Lanka's State Gém Corporation 
“That means buving furnaces and traming 
neople to heat, cut, and sell gems here 
instead of letting the Thais make all the 
value-added profits.” Such independence 
will prove very cifficult as long as Thats 
control the market 


Rubies ond Sopolere: 





ENYA'S RUBY MINES produce every- 
thing except efficiency anc profit 
Even with some German, Swiss, and 





[sraeh buyers, many of the country + 
PeMms gr 


[ asked dealeré in Nmrobland bUuVers in 


Hanekok how it can be that although lama 


at iss ae 
OCUrecty to Bangkok 


1 


nia bans unlicensed rough gem exports and 
Kenya hon er its 
one's safes are still full of Rast African gems. 


mines lor (Wo VEars, every 
“Olea stack,” Lhevy san 

l crossec| the border to meet dealer Abe 
Suleman for the trip to the remote Umba 
River Valley mine tn far northeastern Tanza- 
nia. Here the Thai manager told me thes 
had been prospecting for two years. [heir 
license has recently been upgraded to a 20- 
Wear mining license, which currently costs a 
mere $10,000 a year. [he [hails have opened 
numerous trenches and are bulldoxing a gap. 
ing hole 200 feet wide anc 100 feet deep 
beside the original pit, which nroduced what 
are generally considered some of the world's 
finest colored, or fancy, sapphires. In all my 
years of visiting mines, the largest test 
drilling I had ever seen was three feet across, 
not even a close second to this monstrous 
excavation 


Expecting kilos of porgeous material, | 


Li] 


was astonished to see none. ] later asker the 


company's chairman, Watana Keovimol, 
where the “So far, we just 
haven't he replied. “We only 


ray some day we Il hit.a pocket and make 


SOMES Were 


been lucky, 
some money. We re just doing this to help 
fanrania” [f the Thais ever report fincineg 
inv gems, they will pay a5 percent export 
rovalty ane 55 Dre Lol fn protits the 
ROY Mmieht earn 


1. 
fea 


After dodging elephants, lions, gira 
and zebras during an all-night drive, Abe and 
[ arrived at the isolated Mahenge ruby mine 
in southern Tanzania. Gazing into the forest, 
our [Chai transiator waxed philasophical 
he asked 
Ay 


a | i Jar Fata para ee ge La r 1 ert Te fok ha 4 
JHU DOD WOT Gnd Momey. £m 


"Whyarould anyone do thise’ 
othe: 
Kind of mining 18 safer and more businesslike 
Refernng to 


Mnln government official who 


FXCIONE 


14 it fem are More 
the lan 


= 3 | Bima if sf] = 
iccomipaniod us, he added, “As I tellin, 


socialist friend here who worries about out 
adders profiling from his country's treasure 
We Never exploit the poor in the gem trade 
We only exploit the rich,’ 
i The of the rich fs Lioneicde Te La ae F 
Tony Ferro, who is 
Own workers, 
cially brazen,” he said. “Not long ago 
n their way to Bane 
Kok with rubies packed in false bottoms." 
Located in northern Tanzania near Aru 


Lanza 
a ee Se ee, a ee 
cha. a dusty town whose streets have almost 


a i it oui " tiap ft 
FEIT Ex picoitecl by hi 


Local smugglers are espe- 


we founcl coffee cans | 


aS Mears potholes AS Goes F onriio [a 
unigque—the world's only source of large 
hexaranal ruby crvstals growing inside a 
rind of green sosite. The effect e-much lik 

a watermelon, Dut the opaque rubies, which 
Can Ween S€évera 


Dor Carving Longido is a-source of contra 


kilos, are suitable onl 


band tubies headed for dealers in Hone Rone 


and Germany as well as in Thailand, Area 





dealers estimate that thieves steal about half 
Ferro's output. 


USTRALIA'S dark blue sapphires are the 
backbone of the lower-priced market 
That dealers buy Australian corundum 

for an Average 30 cents a carat, About 
20 percent of it will be heat treated and cut, 
selling wholesale in the United States for 33 
to $50 a carat 

‘Tom NWunan claims to be the world's larg- 

est producer of sapphires; his mines average 
12,500 carats of cuttable sapphire aday, As 
Tom and I walked over some of the 7,500 
acres he had leased in Rubyvale for anew 
operation, he showed me a handful of stones 
from atest hole. “One-thing you can say 
about Australinn sapphires is they re conséis- 
tent. Manufacturers want lots of matching 
stones for jewelry lines. This property has a 
l6-Vear supply.” 





Perseverance and a strong pick took Lanny 
Perry 55 feet beneath Montana's surface, 
where he chips his woy through the Vortex 
Mine in search of cornflower blue sapphires at 
Yooo Gulch. "My partners and J howe hod this 
dream since we were big enough to pack rocks 
around,” Perry savs, 

Profits are slow—underground mining is an 
expensive wenture. But the five miners climi- 
nate Thai middlemen by selling their stones 
mainiy in the United States. 

Untike Yoro sapphires, which come out of 
the ground o vivid blue, stones from Montono’s 
Eldorade Baron the Missouri River ore often 
pole ond greenish in their niturdl state 
(below). But after being heated in a furnace by 
temperotures approaching 2000°C, the sap- 
phires radiate dazzling colors (center). The 
finished gems (bottom) are fine enough to siuc- 
cessfully compete on the world market. 








SwATMoed os tf in their own universe, sia 


sapphires and rubies forma polooy of pulsat- 


ing color (right). The translucent stones, cut in 
the rounded fashion called cabochon to reved! 
thetr gleaming stars, are most often found in 
Srl Lonka and Vwonmar. Inchuesions of micro 
scopic rutile crystals (below), intersecting ot 
6t-deerce angles, reflect light ancl! couse 


tie aLy-pointed atar effect. 
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Enhancement or deception? Diffusion treat- 
ment hos the gem industry concerned about 
some treated stones being retailed us noturully 
colored. The clear sapphires (top) were packed 
th Seinen: cond iron oxide powders and heated 
for 600 hours near 2050°C—their melting 
point. Emerging rough and mottled (second 
from top), Gacy were polished to a brilliant 
blue (third), Titanium and tron atoms pene- 
trate the gems a mere 0.4 millimeter, evident 
Ind croas section (above) but otherwise diffi- 
cult to detect. 

Stoking coke and kindling, a Thai heater 
‘cooks sapphires in an outdoor furnace to 
hetthten their color, a long-oceepted practice. 


Li6 


(called riffle clutter) kept clogging the gold 
miners’ siuices, Today the two firms mining 
at Yogo charge far more than the world 
sapplure price. They manage to bypass the 
Thais by seling their superb stones— 

loose and in jewelry— primarily in the 
United Stites. 

Ben Dutfey, an expert colored-stone cutter 
whospoecahtes in sapphires, knows Mon- 
tana maternal well. In Lump Gulch, outside 
Helena, Ben has been busy the past few 
months cutting and polishing stones I sent 
him from every gem-producing country I vis- 
ited. Comparing them, Ben says, “Yowros 
are great right out of the ground, And heated 
Montana sapphires can stand up to most 
anyone s. With the right cut Gem Moun- 
tain’s fancy yellows and oranges shine 
like the sun,” 

Unlike Yogo's niche marketers, sapphire 
miners at Gem Mountain and on the Mis- 
souri River near Helena are competing 
internationally, Sam Speerstra, the king of 
Vlontana’s gem miners, savs he accounts for 
more than 80 percent of the state's output. 
Overlooking a huge bend in the Missoun, 
Sam swept his arm toward a five-mile-long 
ancient riverbed of stepped terraces. “I'm 
mining the Eldorado Bar. | often get 10,000 
carats a day—about a million last yvear—of 
three- to five-carat stones from this one giant 
deposit. My bigger washing plant will 
Increase production to two to three million 
carats this year.” 

I later asked Sam whether Montana sap- 
phires could ever earm name recognition. The 
lanky miner flipped open a lapidary maga- 
zine. “Here's my new approach—advertising 
uncut material for adollar a carat. Suddenly 
every cutter in the country wants Montana 
sapphires. [can't keep up with the orders.” 


O PRODUCE CLEAN, SALABLE GEMS, 
almost al rubies and sapphires (anc 
many other colored gems) are heated to 
enhance their color and clarity. In the 
first century a.D., Pliny the Elder described 
how Romans “cooked” agate. An A.D. 1240 
Arab treatise on ruby heating in Sri Lanka 
describes almost exactly what I saw there last 
year. Today, for predictable results, no one 
can match. S, technology 
“Heating sapphires redissolves the 
titanium, which reacts with iron to make the 
gems look blue,” explains John Emmett, 
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oratory in Del Mar, California, where the 
re packed in ttanium and iron oxides. Dur- 
ing 600 hours of cooking near sapphire’ 

50°C melting poimt, the ttanium and tron 
diffuse about 0.4 millimeter into the stone 
Phe gems, mottled by the heat, go back 1 
Hangkok, where workers are very careful not 
to repolish through toe thin blue lay 

i s¢ll 106,000 carats a month as diffusion 
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Dupticating the work of nature, Judith Osmer 
pours molten flux from a platinum crucible to 
reve! the ruby crystals inside. Her Los Ange- 
les company, |... Crystal, produces pem- 
quality synthetic rubies. Chatham Created 
Gems in San Francisco weed the flux process 
to form this 2,134-corat stone, the wortd’s 
largest flux-prown ruby. 
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Solinters of the True Cross they may luo lel, 
but quthor Fred Ward suspects that the “sap- 
phires” housing the relic in the Talisman of 
Charlemagne (left) are gloss and quart, 

Nhe 19th-century armilet (right) of Queen 
Therese of Bavari also triggered Ward's srep- 
ticiam, Second only to diamonds in hardness, 
rubies ore unlikely to suffer deep scratches as 
on the center stone, His conchistan? Gloss. 


"WYNTHETIC RUBIES AND SAPPHIRES are an 
enormous industry, useful to price 
COnSCwouUs jewelry Op pK rs ane Vila! to 

\ technologies like lasers ancl mtegrated 


circuits, Tom Chatham, probably the 





world's most successful grower of synthetit 


Pen material, savs, “Noone ts entirely 
happy with the word ‘synthetic,’ butit's 
scientifically correct.” In 1959 Chatham's 
father became the first to market corundum 
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nature, My nins lake only three months 


apiece, and they grow great rubies.’ 

Some experitiental work is being done in 
the U.S.58. BR. on hydrothermal ruby crystal 
growth, but the majority of high-priced syn 
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Giont crystals of synthetic sapphire grown 

at Union Carbide tn Washougal, Washington, 
WHT] be cot inte thin rodiation-resistont wafers, 
muny of wihtich will be used as substrates for 
microcircuite in. satellite arastems. Nearly 

ten metric tons of the clear boules are pro 
duced each wear. 





ropped froma hopper, the powder beqpin sliced into one product 
hes in its fall through a fame, Landing on a Aimest every watch that cos 
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large crystals. At least six flame-fusion pro Wirtuadly scratchprod 
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techniques synthesize more than a billion ca Inte bearings. Harder than-steel, corundum 
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What do people do with this much steel shafts. Synthetic bearings are wsed in 
syothetic ruby and sapphire? A third of quart: watches, compasses, electric mete! 
Diévas production becomes colorful faceted and as thread cuides in textile machin Fin 
stones that wholesale for uncler five collars a mechanical watches still hea i oO 1 wwe] 
carat. Lhe largest single gem marke for ISually rubies 
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One seamless hemisphere of synthetic aap 
pliire tips the nowe-of a missile. The dome (top) 
resists cbrosion dnd allows passage of opticer! 
witelenpths to the sensors behind it. 

Beauty rivals durability ina faceted watch 
Wit case and crvetal mode entire ly of corp 
Phtire (above). The cost $7,000), 

Honed to precision, the ruby heart of a med- 
iol laser (right) posses final inspection. 
Tor to tap the 
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om people in the worid who pull 
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: shee circuit maker: 
- wafers that 


task, one laser 
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may withmately peed for thy 
Support Hier chips, 
Holding several of the transparent silicon- 
OH sapphire SOS) wafers, Larry Rothrock, a 
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hizn-radintion environments, such 
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HER REMARAABLE Sanpnire character- 
istics contributed to U. S. success in thi 
recent Persian Gulf war 
the gemal manager of strategic technol- 
Oy al saphiken, Inc., In Milford, New 
Hampshire, explained how his company's 

Us helped maintain wir superiority 

~ he said, “placed new 
the IRCM fi 
Tamme to 
snals that exactly match 
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these pems are also among the most enduring 
With a sparkle as fresh and bright Loday as 
when they formed a billion years ago, the, 
offer a color for every taste 
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OME [ISLANDS are merely dreams of land in the mist 
of distant oceans, Lord Howe Island is such a place, 
aseven-mile-long sliver in a strange and empty quar- 
ter of the sea 

The remnant of a shield volcano that began erupt- 
ing seven million years ago, the islanc rises from A 
sunken plateau that stretches from New Zealand somé 1,600 






n island woodhen, 


once p rezed by Age ery 





satiors, strolls back from 


the edge of extinction. miles inte the Coral Sea (map, page 135). It lies on the edge of 
th a | the chilly Tasman Sea, 370 miles off eastern Australia, yet it is 
Resident Lisa Flutton hathed in a clear, warm, equatorial current. It is less steamy 
rides fhe meadow before than the jungle islands of the South Pacific, but still delicately 

et: . tropical, and it is fringed by the world’s southernmost coral reef 
2, 549-foot Monnet {idg- Lord Howe became a garden, colonized by drifting spores, 


seeds, and other castaways that formed its meadows and rain 
forests in their own slow time. Much of that garden is a virtual 
Mount Gower, peaks laboratory for naturalists; one-third of the island's plants— 

thin howesa palms and cathedral-like hanyans—and.a few of its 
birds, including woodhens, are endemic. 

breath of ihe Paciftc. The sea also harbors native species, for the island's flanks pro- 
Pee: a , vide a self-contained environment isolated by distance and tem- 
About 280 peop le inhabit perature. As deserts have oases, oceans have islands. Australian 
the secluded island. naturalist Neville Coleman told me that since 1973 he has found 
60 species af fish never documented at Lord Howe Islanzl. 

The twin peaks that dominate the island were first seen by the 
crew of the tiny British Navy tender H.M.5. Supply, command 
ed by Henry Lidgbird Ball, en route from Australia to Norfolk 
Island in 1788. On the return trip Ball and crew anchored there 
and found an uninhabited land where creatures had no fear, a 
peaceable kingdom. But the crew was hungry, and the island 
was well stocked with turtles, fish, and flightless fowl. Ball 
named it in honor of the First Lord of the Admiralty, Richard, 
Lord Howe,-and for the next 80 vears the island was an oceanic 
larder, a stop for scurvy-ridden ships and sailors heartily sick of 
British naval cooking 

In 1834 the first settlers arrived —former whalers with their 
Maori wives, who traded meat and vegetables to passing ships. 
By 1900 the economy had turned to palm seeds for the indoor- 
Piantindustry, anc the first tourists had bewun to arrive. But a 
nightmare horde invaded in 1918 when the ship Mazombo ran 
aground. lis cargo was set adrift, and hundreds of rats rode onto 
the beach in style. They too found a paradise, and their papula- 
| tien soon dominated the island, destroying many bird species 
menue dieete =~ (Onky after World War I were the rats brought under control, by 
poison baiting 

Fiving boats brought more tourists, beginning in 1947, but no 
high-rise hotels or casinos were developed, only guest cottages, 
Then in 1981 Australia protected the island as a permanent park 
preserve, and the following year the area was placed on the 
World Heritage List. Today there is a stable population of about 
280, and berls for 390 towrists, a restricted number, 

Although I have photographed in Australian waters for a dec 
ade, Lord Howe Island was a new experience—a jump into open 


tira (forezround | and 


thai cae ch Ms be eH di are 





130 Notional Geoeraphic, October 100] 


a, 

ind t! 

"heal 
Py AN 


Li! i ri 
—- al I 
| a 
i 
Lk oral i a 
= tl a 
“r§ en the < 
i Bo ; 7 i 
AS eS |i 
1 1 
‘ f i 
Bt oss Fa! SU Lel 


~_ 
. 
es firidl 


a sore Olen ik 
> Wil 


set L] 


in r 
Lil 
F 
- a 
T 
ry 

1 

E 
re =o | 
h 
T i} j 
EP eEL [at 
. 


| 











SEVEN MILLION YEARS AGO 
Broad islands break the surface, buiit 
up from eruptions on the long undersea 
plateau called Lord Howe Rise. 


TODAY 


Only eroded fragments 







remain above the Bally Pyraried m 
watering SAA th 
tt Seg —. 
: rs at Jatt A 
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A fertile crescent, Lord Howe 
Island looms abruptly in on 
empty sea (left). Fifteen miles 
dlistirnt, Bolles Pyrantiad (top heft) 
towers | 41) feet, so sheer that 
itappears two-dimensional, 
dwarfing the 50-foot-long fish- 
ing boat in its shadow, 

Part of a chain of seamounts 
Hat formed in the South 
Pacific, today's islands were 
born of shicld volconocs that 
erupted seven million years aru, 
Greaduchly building up same 
5,0) feet from Lord Howe Rise, 
these islonida were as lorie is 
[2 miles tn diameter and per- 
hops a mile above sed level 
(above). Since then they have 








VOLCANIC SUMMITS 
PIERCE THE SEA 


been bettered by wind and 
water. Older, more eroded sea- 
mounts, Elizabeth aro Micille- 
ton Reefs, are exposed only ut 
low tice. 

As recently as 40,000 years 
ago, according to paleontologist 
Eugene Gaffney of the Ameri- 
cin AMiseum of Natural Ais- 
tory, fiwe-foot-long armored 
horned turtles roamed here, 
fodav the island is ao gentle 
ploce with bish forests of ferns, 
boanin trees, and palms, where 
tourism and development are 
restricted. Part of Australia’s 
New South Wales, the two 
islands ona surrounding waters 
are a world heritage site. 
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HLVER DRUMMER COOMTEROUND), CRPOSUS SPOWE TdNS: THEVALLY, PREUDOCaMdi DENT ED 


Tourssts and islanders Aave long fed these fish, which snow no fear. 


Lord Howe's first visitors found an unspoiled paradise. 
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/V j ht 
y / 4 daughter, 


Fnily, wanders down 


to explore Lagoon 
Beach tn the carl y 
morning wih the swell 
whispering against the 
barrier reef. A dying 


squid, washed acrass 


bia ePie A 


the coral from the open 
acean, slistens a cold 
midnight blue as its life 
comes to an end, A 
neaceful death, on this 
magic island, in a far 


and perfect corner of 


National Geographic, OQetober ]2o! 
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| he Torcts 


need are right oan 
the box: The foods you love ore 
night inside, Healthy 

Twenty-two dinners. 
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The choice is yours. 
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Report from the Editor 





oO MAtIVe Amc 
Pen Cote pt oi 
the New World 
crons Wid insulting. “We we 
for about 


showed up 7 An Alpe nyu fren Lin 


cuna the Euro- 
‘discovery ol 
ia Darth ded 
re Heri 


[5 000) years before you 


Missachisetts ance chided n 
He wright, of course. What min 
refer to grandly as the Age of D- 
wis-in fact the Age of (Coll 
nwon—an cra of confrontahon 
bee ae tingnts 
from which neither the Olid nor the 
ow Wierd ever rine 
With this 25 
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ihe Western Hemisphen 

We begin by re-credling Native 
ATi 
articles mm thie 
Amernicuns, whose special knaowl- 


gdpe sheds new liehton en otten 


scan life in [49] 
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Pa LIE hit bay WLW a 


mirmciiitnodd story, Theirs ts the 
Micrst intima tie—and penis tru 
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pany their words with o map 
supplement, “Maitive American 
Héentage: “A Visitors Guide 
Lateran the senes we will probe 
Columbus the man and his world 
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Cither anicles will follow tite 
tracks of the conguiustadores, cam 
ine the tise of the barbaric Afnicun 
trade, and trace the ghomal 
rotites of the @rest Portuwuced and 
Aad navigators. Another map sup 
The Spanisn 


an hae 


olemcrit will fects on 
in Americ 

Ties as Sal ee WiKeE any Other, 
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Tres understanding of the mpact 
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~The New LeSabre 


Buick LeSabre has eamed 
in enviaodle repulalion or 


quality. 4 course that didn | 


stop the people at Buick from 


striving to make LeSabre 


PYVET] ey 


Safer 


he new LeSabre offers the 





O you Improve on 


a symbol for qua 
You make 


aoroom and rea 
eSabre's 


of ariti-lock brakes front he 


Sare@ry 
(ABS), as well asa driver- egroom. And 
spacious trunk ts easily 
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system 
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LesSabre s 


design 
Quieter 


Lesabre’s 


D-Dassender 
seating now 
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the car that became 
in America? 


it better. 





designed to please both your citv/ 25 highway Wr peter yer, see vou! 
eves and ears. Wind noise is To learn more about the Buick dealer lor a test arive 
reduced to a whisper, while jualities that make the new tot 

special acoustical insulation Buick LeSabre even better, 

all but barnishes road noise please call 1-S(M-531-I115 
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More Powerful 
The LeSabre's 3800 V6 
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estimate of 18 mules per gallon 





Ei Ge Carp, Allirighsmved. [ |" 
fier a eegiséered brademark af GM Lnep GM | 
Phackle up, America! 














Crouned Lemut 


(sea 
Srecies: cei 


Adult size 


Aucruat wearin: A 
Histitint 


i 4 ipat 


st. = 7 = 
Pianos 


SWIMM hRED merrebarr 


fi ] 
1 " ee ae = ey 
Smone? crowned 


CANON SEES IT 


| rer i 1 Doe Lely a oe 
I be Th ts ne aa A | 


[S side, Carefully observing 
wees ee | roy cw | in a 
it cl Cs eLl Pie Le ss £€ae et 


a | — rp 2 oe a | 
reas the temales olay a 


These rare lemurs are 


frm VIDED 
LAN COACER 


Canon 





Forum 


Colorado River 
In this well-done article (June 1991) 1 did mot see 
chacussion of the fact thatthe Colorado system car- 
ries one of the greatest loads of sediment among 
rivers of comparable size. The first Spanish expiar- 
ers noted this in. the mame Colorado, “red” in 
Spanish. Each dam causes the river to dropits load 
at the head end of each lake. How Jong until the 
lakes fill with mud? Flying over Lake Mead, it ts 
easy to swe the beginning of 0 delta. 
ROBERT WYNNE 
Mercer Island, Washingtan 


Most northern Californians are concerned about 
the degradation of their environment, Pumps of 
the California Aqueduct, which send Sacramento 
River water south, kill a large number of fish, con- 
tributing to the decline of a striped bass fishery. 
Reduced freshwater flows result in saltwater intru: 
sion into the marshes, and an important salmon 
nursery and fishery is dying, San Francisco Bay is 
denied its penodic flushing. A new canal divert- 
ing. more water will further endanger & major 


ecosyate 7 
ayotem Howassp L. Aidecmt 


Alameda County Fish and Game Commision 
Lan Leandra, California 


There would be no shortage of water in the South- 
west if most ofit were pot used LO grow crops (cnt- 
ton, corn, hay, wheat) that can be more efficpently 
ero in areas that get rain. With the present sys- 
tem the taxpayers spend billions of dollars to fur- 
mish water to farmers so they can grow crops that 
we don't want and cannot use. There 4 neshortige 
of water in the Southwest. There 6 a surplus of 


SCUErCts HJ. Weio 


Alvar, feces 


Colorado waters have made it possible for man to 
produce food as well as habitat for millions of peo- 
ple. There are always problems to be solved and 
more reservoirs to be Guilt. Pfelt that your wmiter 
would rather see the Colorado run straight to the 
ocean so afew fish could survive than use the river 


to help peopre. Cano SPENDLOVE 


Sefr Lake Ciry, O'tah 


It has not been proven that “a coal power plant 
near Page... taints the air over the Orand 
Canyon and the Navajo Reservation.” A recent 
University of Washington study indicates that 


patients are 
satisfied with their doctors. 
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of $20 for every $1 invested in 


disability cost reduction programs. 
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GOODY EAR INVICTA GS. BASED ON A SIMPLE 
BUT PROVEN HYDRAULIC PRINCIPLE, 


Wo one likes to drive in the rain. 
Which is-why Goodyear has 





devoted so many millions of miles te 
the science of wet weather traction, 
led knowledge that 
has led to the development of the 
Goodyear Invicta family of passenger 


ple crutch fetid Cur Cres. 





It’s this unequa 





invicta racials have already found favor with some 
af the toughest tre 
cntics in the world: 
the engineers who 
develop cars like the 
Lexus LS400 and the 
Buick Park Averiue 
Ultra. 
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Equipment for these cars alter neorous Compar 
ison with other makes of tires. For things like 


I redcdwea r. THISE 


Lroodvear wins Arid wet traction 
ii i bf ache TEE 


thie eres TLIC SL rh : 
tests of all, Noone likes to 


- ! drive in the rain 
But you'll td it’s when it rams that the 
Invicta GS really shines, 


_ GOODFYEAR 


PHE BEST TIRES IN THE WORLD HAVE GOODYEAR WRITTEN ALL OVER THEM. 













much of the smog over the canyon originates in 
Lis Angeles. 

Veronica RaHORM 

Weve, Ancona 


A study sponsored by the Page power plant itselt 
shows that tie plant comributes to the pollutian. 


There tsa samilarity between water wee in Califor- 
nia and the use of heating ol in Wew England in the 
early 1970s, Poor to the Gil embargo. with oil sell- 
ing below 20 cents a gallon, there was litthe incen- 
tive for conservation. When prices skyrocketed, 
most homeowners dicovered the most cffective 
method of saving was conservation, [f the price of 
water wasset to reflect tts tte Value, green lawns 
in California woul! become 2s much an anachro- 
nism a8 the heated garage is in New England. 
RicharD J, DUQuErre 
Wen Springfield, Massachusetts 
East Europe Pollution 
Your urticle reminded me of vears living im Do- 
nora, Pennsylvania. a-small steel town with a targe 
tinc works. Both industnes emploved thousands 
of residents from the late 180s to the eariv 1950s, 
[twas not unusual tose mill workers covered with 
red dust from a “slip” to the blast furnaces. The 
vine works was the more devastating. os the fumes 
were highly toxic to man and plant life. In late 1948 
An Gur inversion tranped fumes in the valley; some 
) residents died, and hundreds were mace ill, 
Rather than clean up, industry moved ¢is¢where: 
Donon is now like a ghost town. Loan sympathize 
with the occupants of those cities in East Europe. 
JoHs E. Bese. 
Rfizabetitown, Aeninick ¥ 
In the mid-19th century Karl Marx described the 
utter hopelessness and bare subsistence level of 
the masses of working people in Europe's mdustri- 
alized capitalist countries. F find it ironic that the 
nightmarish daily living after decades of socialism 
in Rastern Europe ts more ilustranve of the plight 
of the “downtrodden, wretched of the earth” pro- 
fetariat than Marx could have ever imagined. 
AARON FULLER 
Nave, Tennesse 
Hungary suspended the building of the dam and 
hydroelectric station on the Danube in Nagymaros 
and & beginning the restoration of the original 
streambed so that the free fow con give good 
drinking water to three million peopic. Hungan 
Hleo requested Crechoslovakia not to start the 
hvdroelectric Station of (rabtikove, but sorry, 
Czechoslovakia is sticking toit 
Vis Kovacs 
Audapest, Hungary 
Your piece covered very different countries, each 
of which has specitic problems, It is wrong to 
present the worst of Romania as characteristic 
of the whole region. When the text talks about 
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compensation medical costs. 
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city fathers had foresight.” 


fice Cleanse, Cer Tete, Bierman. 1 
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lower stagze of development. The report should , 
nave Oten solit int sections, eich devated to are 
country. East Europe is not one land 
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nresoved questions about bow animals caniden 
GIy ektremery small stim im their environment in 
order to navigate brotigiht to mind 6 somilar ques 
fon we encountered when using dogs to locate 
havancdous chemicals during research funded 
the Environmental Protection Agency, Our dogs 
Here inthe U.S. we spend millions atte TPH? Lo ueiected plumes of chemicals (toluene or xylene 
reduce nnuscule tisks PAL Fag al ae Smad) amounts. of of very low comoertrations, on the order of parts 
environmental contamination, We feed to trans- per trillion, and tracked them to their sources 
Ler some of that mone arith manmwer to an envi- This may be further proof that-animals have adie 
ronmental Marshall Plan for Eastern Evrore. As Honda 4enses We aarmply do not understind 

an environmental engineer, 1 volunteer Hepnerr 5S. SKOVRONER 
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Overall, today’s Dodge trucks, gas and diesel, can deliver more payload, 
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acography clas. But are you sure Unal the turtles «= sense of pood direction in strange surroundings 
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sunset! ike to exonlore fields and woods. | can “fe 


DANA VWISALI waterway Without seeing i 
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Le 1 1 2 as = 
ye reer io Helmbolt coil set and have observed a heron tum 
ere Pec Oy See Ao OY a 


its bead ot the precise moment that I change the 
locheve that scientists have oot heen able to repli macnenc field direchon on the coil. The bird 


cite Baker's experiment (page 86) Decsuse it ems To sense the magnetic field trom a cdestance 





towing and horsepower than Ford, Chev Vor any import. eriod. 
ind. 230 horsepower, (hairs nice Than smn alt -ton ys finder. While (ummm Tarho Dest] models ce Cal 
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EEG Uerverua: Pores Seneca 


Blood donations are needed 
every day to save lives. 


Contact your local hospital or 

community blood bank today to 
ensure thal blood will be there 
tomorrow for those who need it. 


A message of the American 
Association of Blood Banks, 
1117 North 19th Street, 

Suite 600, Arlington, VA 22209. 
(703) 528-8200 


and flies tomy test site. It perches and “enjoys" the 
Held changes for up to half sim hour at atime. 
BeWCE CANTER 
Aori i frihiee Florida 
Lewis Carroll 
We knew about Ahce and her adventures from our 
childhood, and we knew that Charles Dodson 
was 8 den at the House when he wrote them. but 
VOU have created o bond between Ahicc. Decdzson. 
and Christ Church. Now ever so often when we 
Wilk past the Deanery, throweh the gardens, or eal 
incall, Alice and her admirer come to life again, 
making us see our College with different eyes. 
WlaTTHiaAS Hamme ano Kary MALYON 
Cherm? Church, Oxford 


AS a mmth student at Oxford | once heard a stor 
[probably apocryphal) that Queen Victona re 
quested uw copy of “Mr. Dodpson’s littl book," 
ind he sent one on mathematics instead of the 


i. ap iL C L.4 i 4 fi fe 


WiLLiaM F, Ginsons 

Crewe, Chester 

Were Sorry No repor thar this delighrtal sory, 
Wich jas been circulated fora hundred wears. was 


denied Oy Dodevon himself] 


isell a little bterary gem 
Vivian M. CrecevEn 
Acmnore, Wew York 


surely the Chnat Church member quoted is undet 
the Lockine-Cilass influente, Probably the sun 
does take five minutes to get trom Careenwich 
westwards to Oxford, but as li Me as the earth Keeps 
spinning the way We are used to, LO a.m. in Green 
wich will be 9:55 in Oxford, not 10:05, 

Davin). BoGos 

CUETO, Aunt 


To grin like a Cheshire cat was indeed a common 
expression in Didteson’s day. [tcame fromthe coal 
of arms of the Edeerton family, still used by Mia 
(Cheshire inns and public houses. It was said by 
Lancashire folk that the lion's head on the arn 
jocked like a Cheshire cat chewing gravel, 

Poorer HH. O7uLeNes 

STockport, Cirerhire 


Legend has itthat the original Cheshire cat was one 
Thomas Caterin, a forest warden in the Middle 
4Aece noted tor inehttul grimaces as he tortured a1 
Killed poochers, “To orn like the Cheshire Cater- 
lin” Peecame abbreviated to “hke o Cheshire cat.” 
KATHY A, Daves 

Clwval, Portis Wifes 


Liter soul be addressed ro Foam, Nepal 
Geographic Movarine, Beer 37424 Waring ten, §) ¢ 
ote, att chowle include senifer's addrev and 
telelionie aAumber, Mor all letiers Cor be weed Than 
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Halley's Comet Gives 
a Surprise Encore 





he astronomers could not 
helieve what they 400 
through ther telescopes 
Vin Smetie und Olivier Hainaut, 
working if Chile. thought at firs 
that they were looking if a palin 
In Hawaii, Koren Meoch wondered 
Mf her insirument were toulty 
Halley's comet (NATIONAL Grp 
oBAFHIC, December |985), saline 
awiy from carth, bevond Satum and 
on towurd Lhranus—its bare nucleus 
i faint point of ieht— had begun to 
glow once more | rught, orton) 
And whats burst! Meech, at the 
Liniversity of Hownll, calculated 
that the diet cloud surrounding 
the comet was wt least 2 UE) toes 
brighter than expected, It extended 
more than 270.000 kilometer 
mrss, according ta an estimate by 
Hainaut and Smette, at the Europe- 
in Southern Qbserviatory im Chile 
A comet is supposed to follow an 
elliptical orbit uneventfully through 
the solar system— Halley's TA-yea 
ortal lost took it past carth in 1¥s6— 
tenia it Passes Mer the sun, There 
en it VODs Tae |tct NLA the Sul = 
face, and the cas pushes dust trom 
Ue nucleus, crewing 2 traders 


tail. Then the qunet eocs on its wut 





= ie | i | 
SAT lined beaters. cit Cia 


Smette speculaics-that Haliey's 





PPRRUASY ba 7 rare ire 


burst could have been caused 0y an 
explosive colienan With anoth 
napace or, is Moech also 
Lheunzes, Ov pases DUN Up 
ride the convet’s bey 


they tingly fore|ed themse 


ob pect 
ucleus wnrtil 
pecs 

throweh its cuter crit. Dat seems 
more likely than oollisicen 
Meech, noting that the density at 


jow inthe region 


= 


iS 
ahh = 
a 


Gebris ts wuite 
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where the outburst began 


A Gulag Prisoner 
Finally Goes Home 


ohdan Kiymechoak, 
vel defiant image (leit) 
aopeared ina March [Sal 
GroOcRAriC article about Whar bi 
the last Soveet labor camp 
for poltucal prisoners, i home tn his 
native Liraine, free from the gulag 
The Ukrainiin Supreme Soviet 
niled that Kivinchak had been 
wrongly comvictid of treason und 


nd that Av 


whose gaunt 


i . 5 
i - 1 
bind! vu! | 3 


ani-Soveel agiiition 2 


Nattronal Geagriphic, Detaner Tee 





[ear sentence Was Cxccssre 
Kivmecitak 


5 | 1 i= =. 1 om ; ie 
crawled through barbed wire On ihe 


Toei oF iT fo fil | al he 
a 5 » Te ii i 4 L i j 4 Til nat 
ye EL) Lee Le ree ea 
asked for aiviom after protesting 
ribhe he Ws 


returned to the Soviet Linon and 


COM LUTT nieteac 
sent to Penm 35 in the Ural Moun 


mans, BUD miles cast of Moscow. Has 
Sntence Wikt if 

ATmirmcsty Drnbe Oo AUT 
rights organization, began a letter 
Won Ove on el Mchae f be bali 
in LOS? 
‘PILES 
mowaut 31 TOME £ citi 

Adcloide Schroeder of Hutto 
New York, if letter writ- 
CT, S20 She Was sure that the Labo 
| Ot CTeOnTAPUs 
Pressure on Ube SCV TEd LoVe rnent 
in etiect RIVA 8 Teles You 


white letters ond you never koow 


expire on [095 


TrHiat = | 
ore ode Pe Bad 


When there were 4) Soviet 


- os 
Cnty 


ORS E Te 


‘hhc sth 


CRAP wel 


Invthing ah he perm, Sih 
Burt ths time. the photograph 


brow ht 1 here 
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Irs really quite exsy, Just look for PCs thar know you're getting the very best PC technalapy, 


howe a genuine Intel microprocessor msice So look for the Intel Insice symbol on acs tor 

Rither the Inteis8o,” Intela86 5X, Inteiaso Sb, leading PCs, Or call B00-548-4725 for more informa- 

Intel486" or Intel486 SX microprocessor. tion. It'll show you've goran eye for spotting the best 
Intel is the world's leader in micropro- 

cessor design and development. In fact, Intel 7 

introducer the very first microprocessor. Sa with | ntel . 

Intel insichke, you know you've got unquestioned ) 

compatibility and unparalleled quality. And you'll The Computer Inside 


epee bate be aed che Intel Inside lege ate crademarks of Intel Corporation. All rights peseremt ©1961 [nef Corpesration 
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Creating a Leonardo 
Statue in Pennsylvania 
| nfs? Leona 
patrenti 
of Millan, oommissponed ii 
-foot-high bronze equestrian slat- 
ue for his asrrivard (GEooRArHIC, 
September 1Y77), Leonardo studied 
equine onatomy, drew sketches 
[oeow), and Duta clay model of 
The 
UKE Tid? Gino trom ite Srone 
and invading French bos used th 


model a8 an archery prachce Lange 


oda Vinci's 


Ladovics Sfora, Duke 


a a “rt 
the forsee, Then came wat 
a 
it! 





(GeooraAriic, December. 1TH) 
Sone scrcntats Think SoAclmMens 


The brome horse Wiis pever cil 
Enter (hartes <— Dent, @ retired 
nitline pilot und art colector. Dent 
read the CrlieieaFHic arciec ane at 
decided to create the horee as a eft 
1 the oeonle of Italy. He sought mid 
from scholars—one expert, noting remains are ot a different hominid 
Leonardo's drawings, called the OW 8 LL Of Aunencin ane 
plan “wholly possible andimmense- Ethiopian doentists supported by 
Wexciting. Severol artists, working the National Greoprame Society has 
with Dent in tis Fosetsville, Penn discovernd a Handful of teeth from 
sVivania. studio, fashioned a clay 
mode! (above nght}. if Dent's 
beam con cise four millon dol 
lars tO cust the bronze ana ahip 
the ten-tan statue to ftaly, thes 
hope to see tounveded m Milan tn 
Ad, SA) Vears after Leonean 
showin his model to Lodovier, 
Dent Gack nt cist te be Lucie 
FLT He Shs only th 
will be “in thie tiaister’s atyle 
Unlike the original plans, Dent's 
horse Will lack ander 


AOA) tes wah. 
Laetoh wm northern Tanzania. are 
fiso those of Lucw's enecies, Other 


researchers believe the [aetoll 


found roore than |. 


Spree 2s All miles smut 
west Of Hadar, The find 
ens Credence to the notion that the 


5 pe a | 


at Ros horse 
; ALTrratinitie iri inf Feri 
ranged extensively throwehout 
Baetern A fri 

fhe scientists, led by Joho Fleaele 
Did Lucy's ““Familv"’ and Solomon Virea of the State 


| Neely Sra University of ew York at Sten 
Wander East Africa’? Baniok found seven teeth, incline 
he fossil remains of Luey, the 


these five from one itchvidual 
mostcompicte of tie cariest at Feyi) m the remote bad 
Hf southern Ethiopia, near the 
Kea border. They are between 
,) amt 4.5 oH 


farang | 
Huntin ancestor known to La | 
Wilk on two lees. were discovered in 


Yr at Rader in northern Ethiopia on vers oie 


Vahional Geograpinc, October [90] 









Waterfowl Return As 
Salt Lake Retreats 
| he waters of Utah § Great Salt 
Lake. which tose to record 
[levels onthe [9S0e, naw hav 
tropped nearly ten feet below 
their peuk 
From 1983 to 1985 rain and snare 
pummcled Utah, aod the shall 
Without o maitural catlet 
it Aoaadlescl hic woys., railroad 
tracks, Wildlife refores, and 
evaporating salt pends used ta 
mine potassium sulfate fertilmer 
(OmnonAPHIC, June 1985), In 
Oe) the waters peaked: 4.2117,85 
fot Above sca level 
Drought set nin 198s, and by 
last January the ake was down tu 
ble Woterfow! enthosiists 
cheered. The floadinig had boilled off 
vecelition thit nounshed millons 
of migrate birds. In carher years 
mY 8 OOO tunica sw en 
thopped ul area amarsnes in the tall 
DY decade 4 end only | mesh qhowed 
uy. But with the lake level cropping 
and revegetation underway, some 
6,000 sans appeared in 1990. Tom 
Alctrich, the state's waterfowl coor- 
dinttor, expect another increase by 


the tome thin autumn ends 


lake fose 


a aE 





5 Your World 


Soest tS sinyple: 1 you Pack (Lin, pecs 
itout. To make the trip easier Pentax 


nakes the (Zoom 105H — 015 of leeiures 


OMe OOM DEcT Bete Ol eQuipment, Uses 


1 
Fe Poe | 


quo focus, guio exposure, and sma 


flash for point-and-shoot ease. Or amulate 


C) A oerformance throuoh creative use of 


hwo mac s6ings, exposure COMperse: 
ion, Mull-exposure setting, time-lapse 
shooting, mutttrame seli-limer, and 


38-104mm power zoom lans 
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rt last’ How well will it do the job? [Jiwee GE BE ere bused set? Could | get a compar 
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| | | i } ti 
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Subaru Lats ocia tt tive. Lost Lu Vears are =ti]| on th: road nd rus Lowthay. 


a oy thin i a r shi nti iin L engineered ti hance whatever icciTre— Laced eens 
enitmey ond ete, Which is why we offer All-Wheel Deve and why many of our 
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Glyphs Point the Way 
to a Mava Ruler’s Tomb 


| tn October 3), 724, was bur- 
ed. ., the three-katun 

| lord, Ruler 2,” That state- 
ment,-part of a hicroglyphic text 
(above) on Stela 8 at the Mayu site 
of Dos Pitas, Guatemala (right), was 
deciphered |3 years ago by Peter 
Mathews of the University of Cal- 
fary. But two giyphs in the sentence 
remained undeciphered. In 1987 
glyph specialists Stephen Houston 
and David Stuart of Vanderbilt Uni- 
versity realized that those symbols 
ment the burial epor was nearby 

This year, a teum of Guatemalan 
and American archatologists led by 
Vanderbilt's Arnhur A. Demarest, 
working with National Geographic 
SOCIETY Suppirt, tinneled for weeks 
before finding the crypt, deep inside 
the ruined structure behind Stela 8. 
There lay the well-preserved skele- 
ton of a mike in his 50s — just right 
for the “three-katun lord” tile, an 
honorific for ruler aged 40 to 60, 
Bedecked with a jade necklace and 
a beaddress of cut shell, the boty 
was laid auton the skin of a jaguar, 
a Maya symbol of royal power. 

“We tre relieved bevond men- 
sure.” says Howson, “Now we 
know that what the Maya were tell- 
ing us all alone was nght on,” 


A Tornado of Fire, 
a Record Death Toll 


niensely hot, uncenmmonly dry 
conditions seared the upper 
. Midwest in the summer mand 
early Autumn of L871. Smoke from 
fires filled the a over the prairies 
and the forests, Then, 120 vears avo 
this month, twin calamities struck 





Supecstions for Cpscitaryin!a imal be 
mbrited to Fore Welotriut, Wacoal 
ORO pRAPHE mignetnd, Hox 37457, Wusk- 
ingion, 0.0 DOW, ond whould inchide the 
sermher's nderow acid iehepbiae number 
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Flames leveted-Chicago and claimed 
40 lives. The same night — October 
5.167) —a “tornado of fire” swept 
through northesasterm Wisconsin 
(below), When the smoke cleured 
around the lumber town of Peshtigo 
anid ith surrounding forest, almucest 
1,200 people were dead —by far the 
worst fire death toll tL). 8, history 
Survivors recalled “a whirling 
chimney of superheated wir” sweep 
ing acress Peshtigi, stimulating the 


fire, which fed on wooden buildings, 


Plink sidewalks, and strects covered 


x = = — . 


National Geographic, October 100! 
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CHARTS ee hd hel ey eer 

with sawoust. The town's popula- 

Hon, itching hundreds of workers 

in a hoe woodenware factory, was 

ewollen by inert railroad crews, 
Many of the victims were buried 

in the Peshtigo Fire Cemetery. 

Agmong them were 340) bodes 

placed tn amass prave, ther iden 

ties unkncray. 


The “Coop” Makes | 
a Big Comeback 


, he future seemed precarious | 
in the [970s for predators like 


A the Cooper's hawk. Bocause 
female hawks devoured prey that 
had ingested the pesticide DIT, 
they produced cogs with easly 
broken, paper-thin shells, and 
reproductive rates dropped, Hunt: 
ers added to the bird's peril. “Can 
the Cooper's hawk survive?” asked 
the March 1Y74 GeaGearHoe 

Robert N. Rosentield and John 
Hicletchdt, who have been studying 
the bird sme 1980), sav ves. “It's 
doing splendidly,” they 
report. Resenfield, a 
biologist at the Univer- 
arty of Wisconsin: it Ste- 
vens Pom, credits a ban 
om DT use and prohi- 
bithons on huntine for 
the turmmarcund., In Wis- 
connin today, pairs of the 
bird he fondly calls the 
‘Coop’ probably num: 
ber im the thousands. | 
The state hos taken the 
tard off its threatened 
species list 

(liooprs. seem: acinpt- 
ible, making mest in 
hack yards as well fs in 
woods Once 4 pair has 
found a site, others fol- 
low. [fthe pioneer 
leave orcic, new Coops 
take over, cnobling 
authorities to identify 


and protect the sites. | 
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What does it take to be 
“The World’s Best Aerobic Exerciser”? 


lt takes a total-body exerciser. 

Amachine capable of extereieiniz all the 
major muscle groupe in your hed, met 
simply your lige ke treadmills cxercien 
bikes and stairclimbers 
lt takes a cardiovascular 
exerciser, 

Amachine that utilines 
encugh musele truss bo reooddils 
exercise Your hear, fet simply apecific 
musth groups like waght machines 
It takes a weight-bearing exerciser, 

Arhachine that wtilikes the standing 
pesition to eiercise the joint ond long 
bona of the shocleton, nok simply a-fow 
miele groupes bie sit-cown 
Ere ers 
[ttnkes a safe exerciser, 

Amiachine that cant damage 
Your knees ike stairchomisers, or 
your beck hike hydraulic cylinder 
rowers, or throw you off like treadmills. 
lt takes a stimulating exerciser, 


A machin thats oxciting and recreational to wae 
No Tuneboneus and repetitive like a many other 


ruchines on the market 


It takes a NordicTrack. 


Fitness doran't get any better than this. 


AUTHORS WANTED 
BY N.Y. PUBLISHER 


A, well he Five tel 1 Pa aay York subsidy beth ke 1 to} 
lisher is searching for manuscripts worth 
| publi ention Bs hen, men-fictiog, poolry, 
rHiverniies, travel, aolene fie, mphomtmlizen (are 
Over der tov su byes is Wl Pe OCS 
ered. Tf vou have ow book Jenpeth manusyripl 
ready for publiration dor are still working 
tif bt, and viii hd like mere intormalion and 
fo irec broetel f legs write 
VANTAGE PRE So, DEPT. NA 
516 W. d4th St. New York, N.Y, L004 


Invest Some Time in 
America's 
Youth 
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lj yours is a family who really cris 
winter's ups and downs then you'll surely 


appreciate the legendary wannth and dryness And best of all 
of Sorel boots. there's a Sorel boot to keen 

Sore! bootsare made in Canada,where everyman, woman and child 
cold anal wet winters are a wav of life. warm and dey trom one end of the 

Qhur vs aterproct mttoms, mide cold and wet season to the other. 
trom: top grade natural rubber or synehetic Sorel boots by Kautman. a 
materials, art honded to high quality water Because every winter's day is a downhill 
repellent uppers. Our super traction solesare ride when your feet are warm and drv. 
designed to keep you upright should the Don't know where your nearest 
pone ort slippery. Sorel dealer is-tocated! Call |-AOOQ-667-67 45: 


And our thick, removable telt liners [| -Sif-S-(-RE-L }, 
provide supenor warmth in temperatures as 
we as =i F, 

[t's a combination of warmth, 
dryness and duraility ny other cold 
weather boot can match. 
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(ites Netnaae \ 
walked around the | 
. world. Alone. During his 
21,000-mile, four-year stroll he ~ 
survived everything from a wild boar 
_ attack w four arrests as a suspected sp. 





“16200 meters ithasa second dine 
It costs about $60, 





Fierce Solar Storms 
Spawn Dazzling Auroras 


et springs riacit Tlhares Trem a 
sory sun touched off spec 
tacular displays of cartn s 
porores near both Poles. With o 
ringside seat over Australia, the 
crew of ihe space shuttie Qinconer 
photographed this aurora austra- 
lie—the southem lights—worthy ol 
ft holiclujah chorusor two 

Ait Forte engineers studied! Ors 
covery 's images for the Strategic 
Defense [nihative, or “Star Wars” 
program. They want iO know tow 
to detect an incoming missile that 
might be claaked by on aurora 

Solar storms emit blasts of 


chareed particles -— the solar wind. 









Fierce borsts-cisturh the planet's 
Inagnetic field, creating arcs of light 
In the upper otmosphere. During 
the spring solar storms the northenn 
lights flared as far-south as Georgia, 
jammin racket broadcasts and 
threatening power gods. 


Browsers Beware: 
Acacia Trees Can Kill 


pin fine a4 a lea favoring 

but itcan be deadly to -wild- 

life: The acacia tree ses tin- 
nin Tepe! Min noisaroes 
according to South African zoolo 
ort Wouter van Hoven, He texan 
that the trees. hove an astonishing 
defense system and that some 3,(0)0 
udu died os a result, 

When these uniciope 
browser bite Wn acu 
leat, the tree steps wp 
its tannin output anil 
relenses ethylene gas imto 
the air, Acacias down 
Wind sense the cthvienc 
13 at aed tere 
their own tannin. Wan 
Hoven 6 antelope — kein 
fenoed on game ranches 
dumng ou drought —had 
htile to eat hai Ha] ee Eta eT 
and thus perched. 


ma DeTH EELS. ee 


National Geographic, October 199] 








Deceptive Orchid Creates 
Plight of the Bumblebee 
queen bumblebec spices 4 lus- 
cious pink orchid seemingly 
Ursting With nectar. ihe 
bee lands on the inviting lower, 
called a pink lady's shipper, crawls 
nside, and cant hack cut. he 
imprsancd bor 
firicks no mec 
And Cun exit only 
LAroueN & arr 
rear passaire 
Picking up pollen 
en route, most 
Dees SUSE aul 
with fire in thes 
compound eves 
and vow never to 
return 
Cmly 23 bum 
btebees in 1 (08) ore dumb ennugh 
to oo through this pean, thereby 
transtermmg the pollen te a second 
ofchid, savs Maryland 7oologiat 
Dougias Gill “The bee os duped 
into the flower and gets nothing fo 
it troubles but a rough time,” sive 
Cnil, Playing so hard te get, how 
does the orchid survive’? With lon- 
aevity— most plants live 2 ycors- 
and feconiity— cach pollinated 
orchid. yields some OO) ,08 0 seects 
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Each of these people ts here today because of their air hag. There are hundreds like 
has been unin drivers and. car manulacturers to install air bags. Were pleased this thessaye is now catching ot 
Hut We Worl Slop Lint f | 








eveTvone wi Gets behind the wheel pets behind an air bao. ( emenier: Air Nas together 
with seat belts are the satest combinaticnt, | ee 
A omenber del Lhe 


See your Allstate apent or write for a Tree list of cars thal come with driver ard ie 


as Allstate 
And get more out of life, wie 


Youre in ged hands. 
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Milking a Cloud for 
All It's Worth— Water 


na thosty world a cloud a 
dnnk of water wating to hap 
pet. ond ecentats have long 

ined to tum on the tap. Seeding 
Clouds with silver pocide orvetals to 
indue)e rainfall hos been attempted 
lor decades, with questionable 
results. Now. in og more direct 
ipprosch, Chilean and Canadian 
scientists; are catching grown 
hugging chouds and milking them of 
Water bo aid 4 desert comniunity 

Miost dayson Chile's and enast 
windblown for: culled camanchucas 
stream in from the Pact, promis- 
ne rain to the fishing village of 
Chungunita but almost never dels 
ermg. Io collect that morrture 
researchor tet op SO fine-mesh nets 
each 13 feet high and 39 feed long 
When the fae blows-throwugh, the 
nets capture Water droplets that add 
2.30) gallons a dav to a hilltop teaer- 
vor monitored by Conadinn clood 
nhyvucst Robert S. Schemenaues 
(abowe right) 

The clowd-4trained water, tow 
drawn strovzht from the reservon 
will soon be delivered by a four-mile 
mncline. Tt should double the four 
gulions purchased daily by each of 
the town's AM} people. But Sche: 
fienaner odds. “Ruigrht now we're 
ADP TOAcHing thes as both an tod prti- 


ect dnd a scientific venture.” 


Stunning New Primate 
Species Found in Brazil 


ith bon-like Manes that 
frame tiny wrinkled faces, 
Lon lamarins— monkeys the 
ee it lange equirres—are consid 
ered nehly endangered, srunce they 
wen along Bracl's Atlantic 
forest region, reduced by deveion 
tent to jess than > percent of rts 
CHITA BIT 

Three specice of lion tamanns— 
the golden lion, colderi-headed lion, 
and black lion tamatin— were here- 
tofore known to science. Then last 
year a fourth, christened the black- 
fod Lon tmnrin, whe discovered 
improbably close to the teemne 
Hrarilian metre ties Of Sao Pate 
ind (. oritiha 


Vational Geerradgfhic, October 100! 





ELELLAT & ee ee ae | 






“It's. almost like finding a major 
new spectes in the Lose Angeles sub- 
urhs,” says primatologet Russell A. 
Mittenncier, president of Conserva- 
thon Internatiogal. Droovercd on | 
the 33 O0-pere coastal island of 
Sune by biologists from the 
Copsho ci imbue Natural History 
Museum, the new lion tamarin, 
Known as.card oreta, or black face, 
by landers, wos scientifically desie- 
nated Leontopitvecns caicara. The 
other members of the genus topeth- 
er total only about 2.000 onthe wild, 
sme Provided hy captive-Dpreeding 
noo programs around the world 


Let's face il, it's an unsettling question 
Especially when you're traveling along- 
BP side it at 55 miles per hour. 

Fortunately, though, the answer is a good cheal 
more reassuring: Because the drivers who truinsport our chemicals 









know precisety what they're hauling. And they know precisely 
what to do if something goes wrong. 

Which means, firstand foremost, that they're trained to han: 
dle their ngs. In good or bad weather, on busy or desolate high- 











ways. And since hazardous materials don't suddenly become 
harmless the moment the engines are tured off, our people are 
alsa trained in the proper ways to load and unload them, 

The statistics bear this our, Of the half-million or so hazardous 
materials shipments moving through the US. every day, 99.95% 
amive at their destination safely, without incitent. 

Unfortunately, that leaves 0.01% that don't 

Which is why the member companies of The Chemical Man 
ulacturers Association are schooling local firefighters, police and 
ambulance teams in the right ways to respond to aecidents in- 
volving hazardous chemicals. 

It's also why we have something called CHEMTREC. A 
nventy-four-hour emergency center designed to get accurate adl- 
vice into the hands of emergency response personnel in the 
earliest stages of an accident, when it counts the most. And to 
quickly dispatch any of 225 emerency response teams to the 
site of senous inadents. Anywhere in the country, Day or nigh 

We do all this for one simple reason. The risks associated 
with our chemicals don't end when they leave our plants, And 
neither do our efforts to make them safer 


To find out more about what we're doing to produce, 
transport and handle chemicals more safely, call for our 
Responsible Care*® Brochure at 1-400-024-4421 
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Protecting Your Home Is A Big ger 
Job"Than You Might ‘Chink. 


As the need to preerve our home planet becomes more obvious every day, 
Increasing nurnbwrs cf corporations are heginning to address issues of social 
reSyH nai bility and environmental policy: 

Mutual of Cmaha, however, recognized this responsi bili ty dewacles agus. 
For years, we ve supported global conservation projects, wildlife orfarizations 
and educational programs. Perhaps because there's a natural connection between 
probectine a farnily's reswurces and protecting the world’s resources. 

it you expecta company with that kind of history to he a leader in its own 
industry as well, you're correct. 

We realize that people's lives are changing mone than ever before. So we 
offers comprehensive app roach that allows you to draw from our full line of lite, 
health, disability, group and small business insurance, and investment services. 
And individually tailor them to adapt to your needs as they change 
th roughiut your life, 

It's an approach that seems only natural from 
a coMTipany with a hiet ry of concern for our 


changing world, Mutuak7Omaha 
Compames 


Protecting You In Ways No One Ewer Thought Of Before: 





i CW Ws 


i q t . 
MOT Hern Cree fi 


contunes-old c Hpap to bone 


their Native Aumencan herit Han 


1 ‘| I | 
| pa )= 
eh'y i i a re ja, S 


onal HSRC MCL Te 


Ozette she made oopie 
one, for the Makah muscum m 
Neah Bay 
cua herself is handing 


he knows of Mink ih 


Washington, Naw Pos 
down what 


CS Al The weal eementary schoo 
Storytelher Jie Bi pac (televw | 
" r ia | 7 
ves in the upstate New York home 


whete fee Aerie ky prance 
| hom, bat be travels widely to 


Oey it festivals, ~Tiraclitio 
holds the tiles are so powerful,” he 
55, “that after the lost spring frost 


nitht baten ond foreet ti 
feed their young, the 
Curry hopeel [i oa ilk 
E i] 5 ky ry = | 1 
15 fem ny Tl 
winter 
Hrochae’s 
howik hie I 
ri I : 
Michsel ¢ 
2 


rie rs 
cig 


WE bea | 
An wilh 
nite 


a i 
r fr 
i Tk Lf 


rit tie 
Fulonint Publishers. 
IMS). As Troquars 
ame. Grahneheohevea 
“TRE BOO muna | 
WES GCStOWE OV Ob Clan 
nvber of the Onenda 
oH ks for hie dhstinectls 
on-Lniduin Surname 
loe wilds. “I'm half Sio- 





Vis, and | can't te 


culture im chives 








how often Tm esked whi 


Hh PLT Liat bore cu 
Shudvine for a cactoral de 


Chicano. ALrOse Onis returned 
to hes childhood hore —the 
[ whi f sai i, Ale a 
ihe result, ie few 


Ded cere 


i | | 1 - . | “a 
F ret | 
Mi PL | TMLee “qty of L_ Pye deh a 
t 


I 
[ Gert | onmaidered a classe. “The 
Suiiuiral jegacy of the tribes should 
ip fan 4 he POP BROoTe bi F Sit Cri 
now a PTO Lessor a ihe Liniversts 


rit ge Whe ‘ee 


. dujSand 345 called eurvivkie seven , 
ee bliz- 





